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Seismic  Analysis  Report 


SEISMIC  ANALYSIS  REPORT 
FOR 

CUCHILLO  NEGRO  DAfI  SITE 
SIERRA  COUNTY,  NEW  MEXICO 


SECTION  1  -  INTRODUCTION 


1.1  GENERAL 

a.  Authori ty.  The  authority  for  the  preparation  of  this  Seismic 
Analysis  Report  Is  contained  in  ER  1110-2-1806,  dated  16  May  1983.  Subject: 
Earthquake  Design  and  Analysis  for  Corps  of  Engineers  Dans. 


b.  Purpose 
analysis  studi es 
conducted  by  Tierra 

niuu\.{uci^uc  uidLliutj 


and  Scope.  This  report  presents  the  results  of  seismic 
for  Cuchillo  Negro  Dam  Site.  These  studies  have  been 
Engineering  Consultants,  Inc.  under  contract  with  the 
u.S.  An'iy  Corps  of  Engineers.  A  detailed  geological  and 
seismological  review  of  all  existing  data  was  required  to  define  the  maximum 
earthquake.  The  design  earthquake  forms  the  basis  for  estimating  ground 
motions  felt  at  the  site. 


1.2  DESCRIPTION  OF  PROJECT 

a.  Location.  The  Cuchillo  Negro  dan  site  is  located  in  the  southeast 

quarter,  section  35,  T12S,  R5W,  Cuchillo  7.5  minute  topographic  quadrangle, 

Sierra  County,  New  Mexico,  approximately  6.3  miles  northviest  of  Truth  or 

Consequences,  (T  or  C),  (Figure  1).  The  dam  site  may  be  reached  via  1-25 

north  from  T  or  C  to  state  highway  52,  west  on  state  highway  52  to 
approximately  0.3  miles  east  of  the  center  of  the  town  of  CuchiMo,  then 
southeast  via  dirt  roads  in  Cuchillo  Negro  Creek  2.5  miles  to  the  dam  ite. 

b.  General  Project  Description.  The  Rio  Grande  Floodway  was  authorized 

by  Section  253  of  the  FI ood  Control  Act  of  1948.  Cuchillo  Pam  would  be 
located  on  Cuchillo  Negro  Creek  at  the  Cuchillo  site  and  would  retain  the  lOn 
year  flood  at  this  site.  The  dam  vyould  form  a  reservoir  about  2.3  miles  long 
with  a  capacity  of  13,500  acre-feet  at  the  spillway  crest.  The  project 

consists  of  a  roller  compacted  concrete  section  rising  119  feet  above  the 
streambed.  The  streambed  alluvium  at  the  damsite  will  be  excavated  to 
suitable  rock  (approximately  36  feet)  and  the  ’ungated  outlet  works  located 
approximately  in  the  center  of  the  dam.  An  earthfill  embankment  would  extend 
from  the  RCC  section  to  high  ground  on  the  left  abutment.  An  PCC  spillway 
would  be  located  on  a  small  unnamed  tributary  800  feet  south  of  the  dam. 

c.  Dam.  The  earthfill  embankment  would  be  a  zoned  section  having  a 
12-foot  crest  and  IV  to  3H  sideslopes.  Seepage  control  would  be  provided  by  a 
semi-impervious  core  and  inspection  trench.  Slope  protection  would  be 
provided  by  18-inches  and  12-inches  of  dumped  rock  upstream  and  downstream, 
respectively. 
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Figure  1 

Map  of  New  Mexico  showing  location  of 
Cuchillo  Negro  Dam  Site 
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d.  Outlet  Works.  The  outlet  works  would  consist  of  an  Intake  structure 
with  trashracks j  arT  outlet  conduit  111  feet  long  and  a  terminal  energy 

dissipator.  The  reinforced  concrete  intake  tower  would  be  approximately  73 
feet  high. 

6.  Spil  Iway,  An  RCC  stepped  spillway  would  be  located  on  a  small 
tributary  800  feet  south  of  the  dam  on  Cuchillo  Creek.  The  structure  would 
have  a  crest  length  of  1100  feet  and  a  height  above  streambe^  of  71  feet.  The 
upstream  face  would  be  vertical  and  the  downstream  slope  would  be  comprised  of 
steps  12  feet  wide  by  10  feet  high.  The  ogee  section,  over  the  entire  crest 
length,  would  be  constructed  of  conventional  concrete,  two  feet  thick,  as 
would  the  vertical  faces  of  the  stepped  spillway.  A  small  ungated  outlet 
works  with  intake  tower  would  be  constructed  for  the  spillway  structure  tn 
pass  low  flows  from  the  tributary  drainage.  The  intake  tower  v/ould  be 

approximately  50  feet  high  with  trashracks.  An  800-foot  wide  overflow  section 

would  be  excavated  between  the  two  drainage  tributaries  to  provide  access  for 
the  flood  flows  to  reach  the  spillway  structure. 

f.  Previous  Studies.  Studies  of  the  Site  Geology,  construction 

materials  and  embankment  design  have  been  conducted  by  the  Corp  of  Engineers. 
The  results  of  these  studies  are  included  in  the  Formulation  Plan  for  Cuchillo 
Negro  dated  1986. 


SECTION  2  -  GEOLOGY 


2.1  REGIONAL  SETTING 


The  dam  site  is  located  along  the  west  side  of  the  Rio  Grande  rift  'n  the 
Basin  and  Range  physiographic  province  at  the  north  end  of  the  Mud  Spring 
Mountains.  The  Mud  Spring  Mountains  form  the  approximate  boundary  between  the 
Engle  basin  to  the  north-northeast  and  the  Palomas  basin  to  the 
south-southwest  (Figure  2).  The  Mud  Spring  Mountains,  approximately  5.5  miles 
long  and  1.5  miles  wide,  are  a  low,  narrow  range  with  a  maximum  relief  of 
1,400  feet  above  the  floor  of  Cuchillo  Negro  Creek.  Cuchillo  Negro  Creek  is 
an  ephemeral  stream  whose  tributaries  in  the  dam  site  area  generally  exhibit 
trellis  drainage  patterns.  In  the  dam  site  area  the  valley  of  Cuchillo  f'eoro 
Creek  ranges  in  width  from  2,000  feet  to  approximately  50  to  75  feet  at  the 
dam  site. 

The  climate  of  the  area  is  arid  hot  desert  ffhieler,  1^86).  T^^e 
vegetation  consists  of  short  desert  grasses  and  creosote  bush  with  minor 
mesquite  trees  and  yucca.  Mueller  (1986)  reports  a  mean  annual  temperature 
for  T  or  C  of  59.8  F  with  temperature  extremes  of  106  F  July  14,  1979  and  -5  F 
January  11  ,  1962.  The  average  annual  precipitation  for  the  T  or  C  area  is 
8.77  inches  with  extremes  of  14.64  inches  in  1972  and  3.36  inches  in  1956. 
The  record  rainfall  of  3.16  inches  for  a  24  hour  period  occurred  on  September 
14,  1976. 
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Figure  3 

Reconnaissance  geologic  map  of  the  Cuchillo  Quadrangle 
and  T  or  C  area:  Maxwell  and  Oakman,  1986 
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Figure  4 

Topograohic  map:  Cuchillo  7.5  min.  Ouad. ,  USGS 


The  Mud  Springs  Mountains,  a  northeast  dipping  honoclinal  structure  is 
comprised  of  Precambrian  through  Pennsylvanian  rocks.  This 
northwest-southwest  trending  range  abuts  the  Caballo  uplift  to  the  southeast 
along  the  northeast-southwest  trending  Hot  Springs  fault.  This  mountain  range 
may  be  considered  an  intra-rift  horst  block.  The  block  faulting  appears  tn 
have  commenced  during  the  taramide,  +  70  mybp  and  appears  to  have  been 
reactivated  less  than  10  mybp  during  PlTocene  tine  as  evidenced  by  deformation 
of  Miocene  sediments  exposed  in  Cuchillo  Negro  Creek  northwest  of  the  north 
end  of  the  Mud  Spring  Mountains.  Figure  3  (Maxwell  4  Oaknan,  1986)  a 
reconnaissance  geologic  map  of  the  T  or  C  area  showing  the  regional  geology. 
The  far  north  end  of  the  Mud  Spring  Mountains  is  just  now  being  exposed  by 
erosion.  The  thick  sections  of  Miocene  and  Pliocene  sediments  that 
unconformably  overly  the  Paleozoic  section  on  the  flanks  of  the  Mud  Springs 
Mountains  vjere  derived  primarily  from  ancestral  stream  systems  of  what  are  now 
Cuchillo  and  Palomas  creeks,  with  headwaters  in  the  Black  and  Cuch’ilo  ranges. 

Figure  4  is  a  topographic  map  of  the  dam  site  area  showinn  the  location 
of  the  dam  (Cuchillo  Quad.  7.5  nin.  topo  nap  USGS). 

Figure  5  is  a  detailed  geologic  map  of  the  dam  site  area  (Maxwell  and 
Oakman,  1986).  Table  1,  compiled  from  Maxwell  and  Oaknan  (1986)  describes  the 
lithologic  units  in  the  Cuchillo  Negro  dam  site  area  shown  on  the  geologic 
nap.  For  a  more  detailed  lithologic  description  the  reader  is  referred  to 
Maxwell  and  Oakman  (1986). 


TABLF  1 

Description  of  flap  Units 

Alluvium  (Holocene)  -  unconsolidated  sand,  silt,  and  gravel. 
Includes  some  alluvial  fan  deposits  and  terrace  gravels. 

Terrace  Gravels  (Pleistocene)  -  four  levels  of  terraces  have  been 
developed  on  the  slopes  of  the  incised  valleys. 

Youngest  terrace,  20  -  30  ft  above  Cuchillo  Negro  Creek,  silt,  sand, 
gravel . 

Third  terrace,  50  -  70  ft  above  Cuchillo  Negro  Creek,  soil,  sand, 
gravel,  minor  caliche. 

Second  terrace,  90  -  120  ft  above  creek,  soil,  sand,  gravel,  poorly 
developed  caliche. 

Oldest  terrace,  150  -  200  ft  above  creek,  60  -  80  ft  below  Cuchillo 
pediment  surface,  caliche  2  -  4  ft  thick,  little  soil  or  detritus. 
Pediment  deposits  (Pliocene)  -  silt,  sand,  gravel  well -developed 
soil,  developed  on  Palomas  Gravels.  Extensive  Cuchi  lc  s.'rface  very 
well  developed  on  top  of  pediment  surface. 

Palomas  Gravel  (Pliocene)  -  light-to-medium-gray  lenticular  gravel 
and  sandy  gravel  interbedded  with  light-pink,  tan  and  greenish-gray 
silt,  sand,  and  conglomeratic  sandstone,  white  sand,  and  moderate 
orange-red  to  brick-red  and  moderate  green  mudstone.  Several  altered 
ash  beds  near  top  of  unit. 

Santa  Fe  Group  (Miocene)  -  reddish-gray,  pale-brov/n,  and  tan, 
sli ghtly  indurated  conglomeratic  and  sandy  mudstone,  calcareous 
mudstone,  and  sandstone,  in  part  tuffaceous. 
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Figure  5 

Detailed  geologic  map  of  the  dam  site  area.  Modified 
from  Maxwell  and  Oakman,  1986 
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Figure  6 

Geologic  Cross  Section  Looking  Northwest,  Cuchillo 
Negro  Dam  Site 

Horizontal  scale:  1:24000 
Vertical  scale:  1:2400 
Vertical  exageration  xlO 


Legend:  Map  and  Cross  Section 
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Pa  ftbo  Formation  (Lov<er  Permian)  -  dark-red  shale  and  sandstone  with 

minor  lenses  of  orange- red  Trkosic  sandstone  and  conglomerate  and 
purplish-gray  nodular  calcareous  mudstone. 

Pb  Rursum  Formation  (Lower  Permian)  -  moderate  red,  gree",  and 

purpl  ish-gray  shale  and  calcareous  shale,  minor  red  sandstone  and 

gray  limestone. 

Pm  Madera  Formation  (Pennsylvanian)  -  upper  part  1 ight-to-dark-gray 

thin-bedded  shale,  minor  greenish-gray  and  reddish-gray  siltstone  an'^ 
shale.  Middle  part  thick  to  massive  cherty  limestone  v/ith  thin  gray 
shale  interbeds.  Lower  part  gray,  thin-bedded,  cherty  limestone  and 
calcarenite,  light-gray  and  green,  thin  to  thick  shale  beds. 

The  major  faulting  in  the  area  commenced  in  the  Laramide  and  v/as 

reactivated  in  the  Pliocene.  The  throw  on  the  range  bounding  faults  of  the 
Mud  Springs  Mountains  can  not  be  calculated  as  these  faults  are  not  exposed. 
Hov/ever,  the  throw  may  be  estimated  in  the  thousands  of  feet.  Faulting  was 

again  active  during  the  Pliocene  and  remained  active  during  the  Pleistocene  as 

evidenced  by  the  faulted  Pleistocene  river  terrace  gravel  deposits  in  sections 
21  and  28,  T12S,  R5W,  just  west  of  the  town  of  Cuchillo.  The  writer  can  not 

say  with  any  deyrae  of  cettai/ily  LlidL  tiiese  faults  are  not  active.  There  is, 

however  some  evidence  for  faulting  in  Recent  (Holocene)  geologic  time,  10,000 
years  b.p.  or  younger  west  and  north  of  the  Hud  Springs  flountains  (Figure  31. 
The  vertical  displacement  on  these  Pleistocene/Holocene  faults  appears  to  be 
no  more  than  a  few  feet.  The  fault  traces  are  indistinct  and  can  only  be 
inferred  or  approximately  located.  It  is  the  writer's  opinion  that  the  only 
faults  in  the  immediate  area  of  the  Mud  Springs  Mountains  with  the  potential 
to  be  capable  faults  are  the  major  range  bounding  faults  which  are  not  exposed 
and  the  Hot  Springs  fault  which  trends  northeast-southwest  just  east  of  t  or 

C.  The  Hot  Springs  fault  does  exhibit  Pleistocene  movement.  There  is  some 

Pleistocene  to  Recent  geologic  faulting  north  and  west  of  the  mountains  that 
tends  to  support  the  possibility  that  these  range  bounding  faults  are  capable. 


SECTIOM  3  -  SEISMOLOGY 


3.1  INTRODUCTION 


The  Cuchillo  Negro  dam  site  is  in  the  Rio  Grande  rift  in  the  New  Mexico 
Basin  and  Range  physiographic  province.  The  Rio  Grande  rift  is  the  most 
seismically  active  area  in  New  Mexico.  Most  of  the  seismic  activity  occurs 
between  Socorro  and  Albuquerque,  (approximately  200  earthquakes  have  been 
recorded  through  1980)  and  is  attributed  to  the  injection  of  manna  at  depth  in 
the  central  part  of  the  rift  (Sanford,  Olsen  and  Jaksha,  1980).  The  dam  site 
is  about  65  miles  south  southv/est  from  Socorro  and  is  outside  the  zone  of  high 
seismic  activity. 


E-11 


3.2  EARTHQUAKE  DATA 


There  have  been  several  studies  to  estinate  the  size  of  an  earthquake  a 
given  area  can  expect.  Sanford,  et.  al.,  (1972)  gave  general  projections  of 
the  magnitude  of  earthquakes  within  the  Rio  Grande  Rift  based  on  both 
historical  records  and  on  more  recent  instrument-detected  earthquakes. 
Krinitzsky  and  Chang  (1975)  discuss  the  effects  of  distance  on  the  intensity 
felt,  for  an  earthquake  of  a  give  magnitude.  They  also  discuss  the  ground 
notion  produced  by  a  given  intensity  shock.  Bonilla  and  Buchanan  (1970)  give 
correlations  between  earthquake  magnitude  and  the  length  of  surface  rupture. 
Bonilla  (1970)  gives  corelations  between  earthquake  magnitude  and  maximum 
displacement  on  a  main  fault.  These  references  have  all  been  used  in 
developing  the  discussion  which  follows. 

The  nearest  recorded  earthquake  to  the  dam  site  had  its  epicenter  28 
miles  south,  southwest.  That  earthquake  occurred  January  31,  1939  and  had  a 
maximum  intensity  of  IV  (modified  Mercalli)  (Stover,  Reagor  and  Algermissen, 
1983). 

Table  2  is  a  listing  of  the  earthquakes  reported  felt  in  New  Mexico  prior 
to  1962  with  maximum  intensities  (modified  Mercalli)  of  V  or  greater  (modified 
from  Sanford,  Olsen  and  Jaksha,  1981).  The  magnitudes  for  the  earthquakes 
have  been  calculated  using  the  proceedure  set  forth  in  Krinitzski  and  Chang 
(1  975). 

Figure  7,  modified  from  Sanford,  Olsen  and  Jaksha  (1981)  is  a  map  of  New 
Mexico  depicting  the  data  from  Table  2.  The  large  circle  on  the  map  centered 
at  the  dam  site  encompasses  all  the  earthquakes  within  an  85  mile  radius  of 
the  dam  site,  a  total  of  217  separate  events  through  1980  (Stover,  Peagor  and 
Algermissen,  1983).  The  maximum  intensity  of  the  epicenters  inside  the  circle 
was  an  VIII  (mM),  8  miles  southwest  of  Socorro  in  1906. 

Figure  8,  from  Sanford,  Olsen  and  Jaksha  (1981),  depicts  the  seismic 
events  in  New  Mexico  from  1962  through  1977.  For  a  complete  listing  of  all 
the  recorded  seismic  events  that  occurred  within  New  Mexico  the  reader  is 
referred  to  Stover,  Reagor  and  Algermissen  (1983). 

The  May  3,  1887  earthquake  with  its  epicenter  located  in  the  area  of 
Batepito-Bavispe,  Sonora,  Mexico  (Figure  9)  represents  a  far  field  earthquake 
which  may  be  felt  at  this  site.  The  maximum  intensity  of  this  earthquake  at 
the  epicenter  was  XII  (DuBois  and  Smith,  1980).  The  destruction  of  the  towns 
was  total.  DuBois  and  Smith  (1980)  show  a  fault  scarp  30  miles  long  resulting 
from  this  earthquake  (Figure  9).  The  throw  on  the  fault  was  up  to  20  feet  and 
the  movement  was  right  lateral.  DuBois  and  Smith  (1980)  report  there  is 
additional  geologic  evidence  (faults)  indicating  pre-1887  and  post-1887 
seismic  activity  in  the  region.  Therefore  the  area  is  seismically  active  and 
the  fault  capable. 

The  effect  of  this  earthquake  in  New  Mexico  was  substantial.  DuBois  and 
Smith  (1980)  have  calculated  the  maximum  local  intensity  from  recorded 
accounts  of  the  shock  in  New  Mexico. 
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Table  3  lists  the  maximum  intensity  (modified  Hercalli)  for  various 
locals  in  New  Mexico 


TABLE  3 


Location 

Maximum 

Albuquerque,  Bernalillo  Co,  NM 

VI 

Cubero  Mesa,  Cibola  Co.,  NM 

VII 

Deming,  Luna  Co.,  NM 

VIII 

Lake  Valley,  San  Juan  Co.,  NM 

V 

Las  Cruces,  Dona  Ana  Co.,  NM 

VII 

Las  Vegas,  San  Miguel  Co.,  NM 

II 

Mesilla,  Dona  Ana  Co.,  NM 

VI 

Organ,  Dona  Ana  Co.,  NM 

V 

Rio  Grande  Valley,  NM 

IV 

Sabinal,  Socorro  Co.,  NM 

IX 

San  Marcel,  Socorro  Co.,  MM 

VII 

Santa  Fe,  Santa  Fe  Co.,  Mil 

T  T  T 

A  A  « 

Silver  City,  Grant  Co.,  NM 

VIII 

Ins tensity  (mM) 


3.3  DESIGN  EARTHQUAKE  DEFINITIONS 


Design  earthquakes  define  the  ground  motion  at  the  site  of  the  structure. 


a.  Maximum  Earthquake.  The  maximum  earthquake  is  defined  as  the 
severest  earthquake  that  is  believed  to  be  possible  at  the  site  on  the  basis 
of  geological  and  seismological  evidence. 

b.  Capable  Fault.  A  capable  fault  is  a  fault  that  is  considered  to  have 
the  potential  for  generating  an  earthquake. 


3.4  MAXIMUM  EARTHQUAKE 


The  maximum  earthquake  for  the  site  should  be  the  earthquake  that  has  the 
potential  to  produce  the  maximum  ground  motion.  The  three  likely  candidates 
for  the  Cuchillo  Negro  area  are: 

a.  An  earthquake  along  the  western  front  of  the  Sierra  Madres  similar  to 
the  San  Bernardina  Valley,  Sonora  Mexico  earthquake  of  1887.  This  fault  runs 
from  near  Douglas  Arizona,  south,  a  reported  destance  in  excess  of  50 
kilometers.  The  fault  is  approximately  180  miles  from  Cuchillo  Negro  at  its 
nearest  location. 

An  earthquake  originating  along  the  Sierra  Madres  has  the  potential  of 
producing  on  intensity  of  VII  to  VIII  (mH)  at  Cuchillo  Negro.  Du  Bois  and 
Smith  (1980)  indicate  geologic  evidence  of  pre  1887  and  post  1887  seismic 
activity  in  the  region  therefore  the  area  is  seismically  active  and  the  fault 
is  capable. 

b.  An  earthquake  originating  in  the  Socorro,  area  approximately  50  miles 
north. 

An  earthquake  originating  near  Socorro,  New  Mexico  has  the  potential  of 
producing  an  intensity  of  VII  to  VIII  (mM)  at  Cuchillo  Negro. 


E-13 


c.  A  local  earthquake  originating  in  the  near  vicinity  of  the  dan  site. 
(See  Figure  10). 

The  earthquake  potential  from  a  local  source  was  evaluated  based  on  the 
previous  discussion  of  the  range  bounding  faults  in  the  vicinity  of  the  Mud 
Springs  Mountains.  While  the  faults  are  not  exposed  and  therefore  cannot  be 
evaluated  there  is  some  evidence  for  faulting  in  recent  (Holocene)  geologic 
time,  10,000  years  b.p.  or  younger  west  and  north  of  Hud  Springs  Mountains. 
This  would  indicate  that  the  faults  are  capable. 

A  review  of  the  fault  trace  presented  as  Figure  10  would  indicate  a 
potential  fault  length  of  about  20  to  25  miles. 

A  local  fault  is  therefore  capable  and  may  have  a  fault  length  of  40  kn. 
Assuming  that  1/2  of  the  fault  length  could  rupture  and  using  the  enperical 
relationships  developed  by  Bonilla  and  Cuchanan  (1970)  and  Bonilla  (1970), 
which  provide  correlations  between  earthquake  magnitude  and  the  length  of 
surface  rupture  a  maximum  earthquake  of  magnitude  6.0  is  indicated.  This 
relates  to  an  intensity  of  VIII  (ttiM). 

3.5  GROUND  MOTION 


Krinitzsky  and  Chang  (1975)  present  several  graphs  showing  ground  motions 
that  can  be  expected,  due  to  wave  propogation,  from  earthquakes  of  different 
intensities  and  include  the  effects  of  distance  from  the  source.  0-^ 

particular  note  is  the  finding  that  peak  velocities  experienced  at  a  site  from 
near  field  and  far  field  earthquakes  are  only  slightly  different.  Peak 
accelerations  however  are  substantially  reduced  from  distant  earthquakes. 

Based  on  the  above  discussion,  the  earthquake  likely  to  produce  the 

maximum  ground  motion  at  the  Cuchillo  Negro  site  is  the  local  event.  A  local 

earthquake  having  a  magnitude  of  6.0  was  therefore  selected  as  the  design 

earthquake  which  is  also  the  maximum  earthquake. 

An  earthquake  of  magnitude  6.0,  in  the  near  field,  has  a  75%  likelihood 
of  a  peak  ground  velocity  of  about  1.2  ft/sec  or  less;  a  peak  acceleration  of 
about  12.5  ft/sec  (0.4  G's)  or  less,  and  a  peak  displacement  of  0.52  feet  or 
less.  It  should  be  noted  that  these  figures  refer  to  ground  notions  due  to  a 

shock  and  not  to  displacement  along  a  surface  rupture. 

The  intensity  and  duration  of  ground  shaking  are  important 

characteristics  of  earthquake  ground  notion.  The  intensity  of  ground  shaking 
relates  to  the  magnitude  of  stress  and  strain  induced  in  the  soil;  its 

duration  affects  the  number  of  stress  cycles  to  which  the  soil  is  subject. 
The  duration  is  a  function  of  the  energy  released,  wave  frequency,  amplitude 
and  distance  from  the  epicenter.  One  measure  of  duration,  called  "bracketed 
duration",  is  the  time  during  which  the  acceleration  level  equals  or  exceeds 
0.05  G's.  This  threshold  is  used  because  of  its  approximate  correspondence 
with  the  strong  phase  of  ground  shaking.  Relations  developed  by  Bolt  (19731 
indicate  that  for  accelerations  greater  than  0.05  G’s  and  a  frequency  greater 
than  1  hertz,  the  expected  duration  for  the  maximum  earthquek  would  be  about 
11  seconds. 
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Table  2 

Earthquakes  reported  felt  in  New  Mexico  prior  to  1962 
with  maximum  intensities  (modified  Mercalli)  of  V  or 
greater.  Modified  from  Sanford,  Olsen  and  Jaksha,  1981 


Date 

mon/day/year 

Origin  time 
GMT 

hr/min/secs 

Approximate 
location 
lat°N.  long°W. 

Magni¬ 

tude 

Maximum 

intensity 

(Modified 

Mercalli) 

Apr. 28,1868 

34.00 

107.00 

4.6 

V 

Apr.  1869 

34.10 

107.00 

5.6 

VII 

1879 

34.05 

107.00 

4.6 

V 

Jul.  6,1886 

34,00 

107.05 

4.6 

V 

May  3,1887 

22 

50 

30.81 

109.21 

8.1 

XII 

Jul. 12, 1893 

13 

30 

35.00 

106.40 

4.6 

V 

Sep.  7,1893 

34.70 

106.60 

5.6 

VII 

Oct.  7,1895 

34.50 

106.70 

4.6 

V 

Oct. 31,1895 

12 

34.05 

107.05 

5.1 

VI 

1897 

33.95 

107.00 

5.1 

VI 

Jan. 20,1904 

2 

10 

33.95 

107.05 

5.1 

VI" 

Jan. 20,1904 

9 

34.10 

107.10 

4.6 

V 

Jan. 30,1904 

12 

30 

34.10 

107.05 

4.6 

V 

Mar.  9,1904 

7 

30 

34.10 

107.00 

4.6 

V 

Sep.  6,1904 

11 

30 

34.10 

106.95 

4.6 

V 

Jul.  2,1906 

10 

15 

34.15 

107.10 

5.1 

VI 

Jul. 12, 1906 

12 

15 

33.95 

106.95 

6.1 

VII  to  VIII 

Jul. 16, 1906 

19 

34.00 

106.95 

6.1 

VIII 

NOV. 15, 1906 

12 

15 

34.05 

106.95 

6.1 

VIII 

Jul. 18, 1913 

34.00 

107.00 

- 

7 

Dec.  6,1913 

0 

15 

34.10 

106.80 

- 

7 

May  28,1918 

11 

30 

35.45 

106.10 

5.6 

VII 

Feb.  1,1919 

20 

30 

34.00 

107.10 

4.6 

V 

Aug. 13, 1924 

4 

23 

36.00 

104.50 

4.6 

V 

Dec.  3,1930 

21 

36 

35.00 

106.40 

5.1 

V  to  VI 

Feb.  3,1931 

23 

45 

35.10 

106.45 

4.6 

V 

Feb.  5,1931 

4 

48 

35.00 

106.45 

5.1 

VI 

Jan.  8,1934 

1 

32 

34.05 

107.10 

4.6 

V 

May  7,1934 

5 

22 

32.70 

108.20 

4.6 

V 

Feb. 21,1935 

1 

25 

34.50 

106.80 

5.1 

VI 

Feb. 21,1935 

3 

5 

34.55 

106.80 

4.6 

V 

Dec. 18, 1935 

5 

33 

34.80 

106.80 

5.1 

V  to  VI 

Dec. 19,1935 

1 

57 

34.80 

106.85 

5.1 

V  to  VI 

Sep. 17, 1938 

17 

20 

33.20 

108.60 

5.1 

VI 

Sep. 20,1938 

5 

40 

33.25 

108.60 

4.6 

V 

Sep. 29,1938 

23 

34 

33.25 

108.65 

4.6 

V 

Nov.  1,1938 

1 

26 

33.00 

108.70 

5.1 

V  to  VI 

Nov. 27,1938 

0 

13 

33.20 

108.65 

4.6 

V 

Dec. 28, 1938 

22 

7 

33.20 

108.70 

4.6 

V 

Jun.  4,1939 

1 

15 

33.25 

108.75 

4.6 

V 

Aug.  4,1941 

7 

40 

34.15 

107.05 

4.6 

V 

NOV.  6,1947 

16 

50 

35.00 

106.40 

5.1 

VI 

May  23,1949 

7 

22 

34.60 

105.20 

5.1 

VI 

Aug.  3,1952 

20 

42 

36.50 

105.00 

4.6 

V 

Aug. 17, 1952 

10 

45 

35.50 

106.20 

4.6 

V 

Oct.  7,1952 

9 

20 

37.00 

106.00 

4.6 

V 
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Table  2,  cont. 


Date  Origin  time 

mon/day/year  GMT 

hr/min/secs 


Approximate  Magni-  Maximum 

location  tude  intensity 

latoN.  longOT*).  (Modified 

Mercalli) 


Nov.  3,1954 

20 

39 

35.10 

106.70 

4.6 

V 

Aug.  3,1955 

6 

39  42.0 

37.00 

107.30 

5.1 

VI 

Aug. 12, 1955 

16 

20 

35.70 

106.10 

4.6 

V 

Apr. 26,1956 

3 

30 

35.10 

106.30 

4.6 

V 

Jul.22,1960 

15 

49 

34.30 

106.85 

4.6 

V 

Jul. 23, 1960 

14 

15 

34.35 

106.85 

5.1 

TTX 

V  o. 

Jul.24,1960 

10 

37 

34.30 

106.80 

4.6 

V 

Jul.  3,1961 

7 

6 

34.10 

106.95 

5.1 

VI 
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A  3ZII  to  Viii 
o  ]ZIto3ZII 


Circle  with  radius 
of  85  miles  around 
dam  site 


□  3!  to  "SI 

•  dam  site 

FiCURE  7-Locatiom  or  eadthodakes  ntfonno  rrtoa  ro  1962  with  mwinium  intensities  of  V  or  ireeter.  Also  shown 
on  the  map  are  the  major  physioiraphic  provinces  in  New  Mexico.  From  Sanford,  Olsen  and  Ja-ksha  ,  1981 
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if  m  ?^------“ 

Vj  Earthquakes  magnitude  ^  1.5 
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★  >  4.00 

A  3.00-3.99 
O  2.00-2.99 

n  1.00-199 
%  dam  site 


Circle  with  85 
miles  around  dam 
site 


FIGURE  8-lNSt.uMtNTAL  tncCNTtnsro.  cahthquaKES  (M.  >  1.5)  >«ordcd during  ihc  period  1962- 1977. 

From  .Sanforct,  Olsen  and  Jaksha,  iybi 
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Figure  9 

Area  of  San  Bernardino  Valley,  Sonora,  Mexico.  The  epicenter 
for  the  May  3,  1887  earthquake  (mM  XII)  was  somewhere  between 
Batepito  and  Bavispe.  From  DuBois  and  Smith,  1980 
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Approximate  location  of  fault 
trending  N.W.  on  west  side  of 
Mud  Springs  Mountains  Locat¬ 
ion  is  approximate  as  there 
is  no  surface  expression. 

The  fault  probably  joins  up 
with  range  bounding  fault  on 
the  west  side  of  the  San 
Mateo  mountains.  The  range 
bounding  fault  is  visible  in 
the  San  Mateo  Mountains.  The 
southern  boundary  of  the 
fault  is  probably  the  Hot 
Springs  fault  or  it  might  be 
part  of  the  Hot  Springs  fault 
system.  (See  Figure  3) 


FIGURE  10 
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SECTION  4  -  CONCLUSIONS 


4.1  GENERAL 

The  objective  of  this  study  was  to  determine  the  maximum  earthquake. 
This  has  been  accomplished  by:  I)  A  study  of  regional  and  local  geology  in 

order  to  identify  capable  faults  and  assess  the  magnitude  of  events  that  might 

be  associated  with  rupture  of  these  faults.  2)  A  seismic  risk  study  which 

includes  historical  seismicity  as  well  as  geologic  data. 

4.2  fiAXIMUH  EARTHQUAKE 


Based  upon  historic  and  geologic  evidence  (fault  size),  the  maximum 
earthquake  that  could  occur  would  be  felt  at  the  Cuchillo  Negro  Dam  site  as  an 
Intensity  VIII  or  magnitude  6  event,  from  within  the  Mud  Springs  Mountain 
Fault  Zone.  This  event  could  produce  peak  accelerations  of  up  to  0.4  G's,  a 
peak  ground  velocity  of  up  to  1.2  ft/sec  and  a  peak  displacement  up  to  0.5 
Teel,  wi'n  a  duration  of  11  seconds. 
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Probability  of  Combined  Earthquake  and  Flood 


PROBABILITY  OF  THE  COMBINED  OCCURRENCE  OF  A  SEISMIC  EVENT 
AND  FLOOD  RISK- STORAGE 


4 


5.1  The  probability  of  an  earthquake  and  flood-storage  occurring 
simultaneously  during  the  lifetime  of  a  dam  depends  upon  the  return  periods 
(frequency  of  occurrence)  of  the  earthquake  and  the  flood,  the  duration  of  the 
floodvater  storage,  and  Che  expected  design  life  of  dam.  Combined  risk  in 
this  report  is  defined  as  the  probability  of  the  simultaneous  occurrence  of  an 
earthquake  and  flood  storage  at  least  once  during  the  lifetime  of  the  dam. 
The  following  eqtiation  developed  by  Hynes  (1978) ,  was  used  to  compute  the 
combined  risk  for  such  an  event: 


Combined  Risk  -  1 


Where; 


Tj^  -  Annual  return  period  of  an  earthquake  exceeding  magnitude  i. 

Tj  -  Annual  return  period  of  a  flood  exceeding  storage  level  j . 

n  -  Duration  of  floodwater  storage  in  weeks. 

K  -  Design  lifetime  of  dam. 

5.2  An  anticipated  life  of  100  years  was  ass\aned  for  the  project. 
Duration  of  floodwater  storage  was  based  on  the  PMF  year  flood  routing.  The 
duration  of  storage,  n,  used  in  the  calculations  was  the  PMF  routing  of  84 
hours  total  duration.  The  SPF  routing  was  only  slightly  shorter  in  duration 
at  77  hours.  The  duration  of  flows  over  the  spillway  crest  are  33  and  19 
hours  respectively  for  the  PMF  and  SPF.  The  PMF  routing  was  the  most 
conservative  figure  and  was  used  for  all  of  the  calculations .  Flood  return 
periods  of  10,  20,  50  and  100  years  were  used  in  the  calculations.  In  order 
to  present  comparative  levels  of  risk,  three  different  earthquake  return 
periods  were  used  to  compute  combined  risk.  The  results  are  summarized  in  the 
table  below. 
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COMBINED  RISK  OF  SIMULTANEOUS  OCCURRENCE 
OF  FLOOD  STORAGE  AND  EARTHQUAKES 
Design  Life  K  -  100  Years 


CONDUIT 

INVERT 

(NGVD) 

FLOOD  RETURN 
PERIOD  Tj 

(YEARS) 

DURATION  OF 
STORAGE 

n 

(WEEKS) 

EARTHQUAKE  RETURN 
PERIOD  T^ 

(YEARS) 

assumed 

COMBINED 

RISK  PER 

100  YEARS. 

4681 

25 

0.5 

10 

3.84  X  10 

-3 

4681 

50 

0.5 

10 

1.92  X  10 

4681 

100 

0.5 

10 

9.62  X  10 

4681 

25 

0.5 

20 

1.92  X  10 

4681 

50 

0.5 

20 

9.61  X  10 

4681 

100 

0.5 

20 

4.81  X  10 

-  -  -  ^  ^ 

4681 

25 

0.5 

50 

7.69  X  10 
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MEMORANDUM  FOR:  Commander,  U.S.  Army  Engineer  District,  Albuquerque,  ATTN: 
CESWA-ED-TA  (Mr.  Jim  McAdoo) ,  P.O.  Box  1580,  Albuquerque,  NM  87103-1580 


SUBJECT:  Transmittal  of  Geophysical  Test  Results,  Cuchillo  Negro  Dam  Site, 
New  Mexico 


1.  As  requested  by  Mr.  Jim  McAdoo  of  your  office,  I  am  sending  you  the  results 
from  the  geophysical  investigation  conducted  at  Cuchillo  Negro  Dam  Site, 

New  Mexico  (end  1). 

2.  If  you  have  any  questions,  please  contact  Mr.  T.  B.  Kean  II  (FTS  542-2981) 
or  Mr.  J.  R.  Curro,  Jr.  (FTS  542-2235),  respectively. 

FOR  THE  COMMANDER  AND  DIRECTOR: 


Enel 


ROBERT  W.  WHALIN,  PhD,  PE 
Technical  Director 


•r 


hydraulics  OEOfECMNiCAi 

lAHURATf-fly  laboratory 


STRUCTURES  ENVIRONMENTAL 

laboratory  laboratory 


COASTAL  ENGINEERING  INFORMATION 

RESEARCH  CENTER  TECHNOLOGY  LABORATORY 
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GEOPHYSICAL  INVESTIGATION  AT  THE  CUCHILLO  NEGRO  DAM  SITE, 

NEW  MEXICO 


Background 

1.  During  the  period  25  March  through  1  April  1986,  personnel  from  the 
Earthquake  Engineering  and  Geophysics  Division,  Geotechnical  Laboratory,  U.S. 
Army  Engineer  Waterways  Experiment  Station,  conducted  surface  seismic  refrac¬ 
tion  tests  in  support  of  the  U.S.  Army  Engineer  District,  Albuquerque  (CESWA) , 
Cuchillo  Negro  Dam  Site  project.  The  purpose  of  these  tests  was  to  determine 
the  compression-wave  (P-wave)  velocities  of  the  in-situ  material  and  the  depth 
to  competent  rock  in  the  proposed  left  abutment  area.  These  data  will  be  used 
in  conjunction  with  other  geotechnical  studies  to  be  performed  by  the  CESWA, 
to  determine  the  best  location  for  the  left  abutment  and  to  develop  a 
construction  excavation  plan. 


Site  Description 

2.  The  site  was  located  in  Serra  County,  New  Mexico,  along  the  Cuchillo 
Negro  Creek  near  Truth  or  Consequences,  New  Mexico.  The  site  was  divided  into 
two  areas  of  investigation.  Each  of  the  two  areas  consisted  of  a  "finger"  or 
ridge  trending  away  from  Cuchillo  Creek  in  a  northeasterly  direction,  as  shown 
in  Figure  1.  The  materials  at  the  site  consisted  of  bedded  limestone  with 
layers  of  shale  and  sandstone  of  varying  thickness  and  frequency.  This  system 
of  limestone,  shale,  and  sandstone  is  identified  as  the  Santa  Fe  Formation  and 
dips  20  to  25  degrees  to  the  northeast.  The  near-surface  material  was  made  up 
of  cobbles  and  sandy  clay. 

Test  procedures  and  surveys  conducted 

3.  Test  procedures  and  data  interpretation  techniques  were  performed  in 
accordance  with  Appendix  B,  EM  1110-1-1802,  Geophysical  Exploration,  dated  May 
1979.  In  the  seismic  refraction  tests,  a  seismic  signal  is  generated  at  or 
near  the  ground  surface  by  a  small  explosive  charge  or  hammer  blow  to  a  steel 
plate.  This  seismic  signal  is  detected  by  an  array  of  geophones  placed  at 
selected  intervals  and  extending  in  a  straight  line  on  the  ground  surface  away 
from  the  source.  The  geophone  responses  were  recorded  using  a  12-channel 


E-26 


seismograph.  The  surface  seismic  refraction  tests  were  performed  to  determine 
the  P-wave  velocities  of  the  geologic  materials  at  the  site  and  the  depths  to 
interfaces  between  materials  with  contrasting  velocities.  The  interpretation 
of  the  data  assumes  that  velocity  increases  with  depth;  thus,  it  is  not 
possible  with  a  seismic  refraction  survey  to  detect  velocity  inversions,  i.e., 
a  low  velocity  layer  underlying  a  higher  velocity  layer. 

4.  Twelve  surface  seismic  refraction  lines,  designated  R1  through  R12, 
were  run  at  the  site  (See  Figure  1) .  Six  of  the  surveys  were  conducted  on 
Ridge  No.  One,  and  six  were  conducted  on  Ridge  No.  Two.  Seismic  lines  R1 ,  R8 , 
R9,  RIO,  Rll,  and  R12  were  130  ft  long  and  had  10-ft  geophone  spacings . 

Seismic  lines  R4  and  R7  were  325  ft  long  with  25-ft  geophone  spacings.  Lines 
R2,  R3,  and  R5 ,  were  625  ft  in  length  and  line  R6  was  575  ft  long  with  25-ft 
geophone  spacings.  The  lengths  of  the  lines  above  are  from  the  source  loca¬ 
tion  at  one  end  of  the  line  to  the  source  location  at  the  other  end. 

Test  Results 

5.  The  basic  data  acquired  from  the  forward  and  reverse  traverses  of  each 
line  are  displayed  as  conventional  P-wave  arrival  time  versus  distance  (T/D) 
plots  in  Figures  2  through  13  for  lines  R1  through  R12 ,  respectively.  The  P- 
wave  velocity  of  each  layer  and  depths  to  layer  interfaces  beneath  the  source 
locations  are  indicated  in  the  figures  under  "computed  seismic  profile." 

These  velocity  and  depth  data  were  used  to  construct  P-wave  velocity  profiles 
for  seismic  lines  R1  through  R3  and  Rll  and  R12,  as  shown  in  Figure  14,  and 
for  lines  R5 ,  R6 ,  and  R8  through  RIO  which  is  presented  in  Figure  15.  Lines 
R4  and  R7  were  run  perpendicular  to  the  lines  in  the  profiles  as  shown  in 
Figure  1,  therefore  will  be  discussed  separately. 

6.  Referring  to  Figure  14,  a  four- layer  profile  appeared  to  exist  for 
Ridge  No.  One.  The  near-surface  material  exhibited  velocities  ranging  from 
940  to  1,300  fps  and  had  a  thickness  of  1.5  to  3.5  ft.  Layer  Two  had  veloci¬ 
ties  ranging  from  2,000  to  2,240  fps  and  extended  to  depths  varying  between  11 
and  24  ft  where  the  third  layer  began  and  extended  to  depths  varying  from  91 
to  118  ft  with  a  velocity  range  of  4,340  to  6,510  fps.  The  fourth  layer 
exhibited  a  velocity  range  of  11,250  to  11,660  fps  and  extended  to  an  undeter¬ 
mined  depth.  This  layer  is  considered  to  be  competent  rock. 
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7.  For  line  R4,  the  data  presented  in  the  T/D  plot  (Figure  5)  showed  two 
velocity  layers.  The  first  zone  had  a  velocity  of  1,870  fps  where  the  second 
layer  exhibited  a  4,870  fps  velocity.  These  velocities  agree  well  with  those 
for  layers  2  and  3  of  the  pofile  in  Figure  14.  Since  shotholes  and  25-ft 
geophone  spacings  were  used  in  the  conduct  of  line  R4,  the  near-surface  layers 
(940-1,300  fps)  in  Figure  14  was  probably  not  detected,  therefore  the  depths 
presented  above  may  be  slightly  shallow. 

8.  Referring  to  Figure  15,  a  five-layer  velocity  profile  was  interpreted 
for  Ridge  No.  Two.  The  near-surface  materials  of  Zone  One  had  velocities 
ranging  from  1,170  to  1,450  fps  with  thicknesses  varying  from  1.5  to  8.5  ft. 

The  underlying  layer,  with  velocities  ranging  from  2,120  to  2,510  fps, 
extended  to  depths  between  14  and  17.5  ft.  Zone  Three,  with  velocities 
ranging  from  3,160  to  4,960  fps,  extended  to  depths  varying  from  32.5  to 

69.5  ft.  Layer  Four  exhibited  velocities  of  7,000  to  7,790  fps  and  extended 
to  depths  between  112  and  122  ft  where  the  fifth  zone  was  encountered  with 
velocities  ranging  between  10,140  to  11,510  fps  and  extended  to  an  undeter¬ 
mined  depth.  This  latter  zone  is  indicative  of  competent  rock. 

9.  For  line  R7 ,  the  data  in  the  T/D  plot  (Figure  8)  indicated  a  three - 
layer  velocity  system.  The  first  layer  had  a  velocity  of  2,090  fps  and 
extended  to  depths  of  6  to  18  ft.  The  second  zone  exhibited  a  3,190  fps 
velocity  to  depths  varying  between  34.5  and  38.5  ft  where  a  7,630  fps  zone  was 
detected  to  an  undetermined  depth.  These  velocities  agree  well  with  those  for 
Zones  2,  3,  and  4  of  the  profile  in  Figure  15.  Since  shotholes  and  25-ft 
geophone  spacings  were  used  in  the  conduct  of  line  R7 ,  it  is  possible  that  the 
near-surface  zone  (1,170-1,450  fps)  shown  in  Figure  15  was  not  detected, 
therefore  the  depths  presented  above  may  be  slightly  shallow. 

g.onglytsj-ops 

10.  The  following  conclusions  were  drawn  from  the  seismic  investigation 
conducted  at  the  site: 

fi.  Ridge  one  had  a  four-layer  P-wave  velocity  profile.  The  near¬ 
surface  zone  ranged  from  940  to  1,300  fps  with  thicknesses  of 
1.5  to  3.5  ft.  The  second  zone  had  velocities  ranging  from 
2,000  to  2,240  fps  and  extended  to  depths  ranging  between  11 
and  24  ft.  Zone  Three  exhibited  velocities  varying  between 
4,340  and  6,510  fps  and  extended  to  depths  of  91  to  118  ft. 

The  fourth  zone  of  11,250  to  11,660  fps  is  indicative  of  compe¬ 
tent  rock  and  extended  to  an  undetermined  depth. 
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Area  Two  of  this  study  exhibited  a  five-layer  velocity 
profile.  The  first  zone  had  velocities  ranging  between  1,170 
and  1,450  fps .  The  thickness  of  this  near-surface  material 
ranged  between  1.5  and  8.5  ft  below  the  ground  surface.  Zone 
Two  had  velocities  of  2,120  to  2,510  fps  to  depths  of  14  to 
17.5  ft  where  Zone  Three  was  encountered  with  velocities 
ranging  from  3,160  to  4,960  fps  to  depths  varying  between  32.5 
and  69.5  ft.  Zone  Four  exhibited  velocities  of  7,000  to  7,790 
fps  to  depths  between  112  and  122  ft  where  the  final  zone  was 
encountered  with  velocities  of  10,140  to  11,510  fps.  This  zone 
is  indicative  of  competent  rock. 
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Figure  2.  P-wavc  arrival  time  versus  distance,  Line  R1 
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Figure  3.  P-wave  arrival  time  versus  distance,  Line  R2 
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Figure  *<.  P-wave  arrival  time  versus  distance,  Line  R3 
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Figure  6.  P-wave  arrival  time  versus  distance,  Line  R5 
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Figure  7.  P-wave  arrival  tirae  versus  distance,  Line  R6 
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Figure  8.  P-wave  arrival  time  versus  distance,  Line  R7 
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-wave  arrival  time  versus  distance,  Line  R9 
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Figure  12.  P-wave  arrival  time  versus  distance,  Line  R11 
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Figure  15.  p-wave  velocity  profile  of  seismic  refraction  lines  conoucteo  on  niooE  number 


Test  Results  for  Borrow  Area  Material 
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FOX  &  ASSOCIATES  OF  NEW  MEXICO.  INC. 

CONSULTINQ  ENGINEERS  AND  GEOLOGISTS 

ALBUOUEROUE  office  3412  BRYN  MAWR  DRIVE.  NE 

ALBUQUERQUE.  NE  -V  MEXICO  87107 

(505)884-0900  July  18,  1984 


Corps  of  Engineers  Job  No.  434690 

Construction  Branch 
P.  0.  Box  1580 
Albuquerque,  NM  87103 

Attention:  Mr.  Don  Luna 


Subject:  Sieve  Analyses,  Moistures  and  Atterberg  Limits  Tests  for 
Cuchillo  Negro  Creek,  DACW47-83-D-0023,  Delivery  Order 
#DM0007  (Item  0002) 


Gentlemen: 


Transmitted  herein  is  the  detailed  test  data  for  the  subject 
project. 


FOX  &  ASSOCIATES  OF  NEW  MEXICO,  INC. 


Copies:  Addressee  (2) 

Attached:  Data  Sheets  (2) 
jcg 
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A  FO*  COMPANY 


Project:  Chuchillo  Negro  Creek  (Item  0002) 

0ACW47-83-0-0023,  Delivery  Order  HfDMOOO? 
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WESTERN 

TECHNOLOGIES 

INC. 


8305  Washington  Place,  N  .E 
Albuquerque,  New  Mexico  87113 
(505) 823-4488 


LABORATORY  REPORT 


PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No. _ 3227J013 _ 

Lab/Invoice  No  3227W040 


Date  of  Report . 
Reviewed  By  _ 


Project  Army  Corps  of  Engineers _ 

Location  ,^-1:714 _  Sampled  By  Corps 

T ype  of  Aggregate  Silty  Gravelly  Sand  (SP-SMX.ihmi»ort  0y  Corps 
Source  of  Aggrega2e^^^^^^HoTe^/l  @  2' _  Authorized  By _ 


Sieve  Analysis,  ASTM 


Sieve  Stic 


_ Authorized  By _ 

Test  Standards  are  ASTM  unless  otherwise  noted. 


Datp  N/A__ 
Date  ^ 

Date _ 


Pas^infi 

Acctimulalivr 


Specilicalion 


8 

48 

10 

42 

16 

35 

30 

30 

40 

24 

50 

13 

100 

11 

200 

8 

BSuBiiBlI 


Copies  to. 


Test 


Fineness  Modulus 


Dry  Rodded  Unit  Weight,  pcf 


Lightweight  Pieces,  % 


Clay  Lumps  and  Friable  Particles 


Organic  Impurities 


Sand  Equivalent  Value 


%  Wear,  rev. 


%  Wear,  500  rev. 


%  Wear,  rev. 


%  Wear,  1000  rev. 


Scratch  Hardness,  %by:  Weight  |  Count 


Fractured  Faces,  %  by;  Weight  |  Count 


Liquid  Limit  |  Plasticity  Index 


Cleanness  Value 


Specilicalion 


UsI  STD 


C125- 


C29- 


C123- 


C142- 


C40- 


C2419- 


Rcsistance 

to 

Abrasion 


Moisture 

Max.  Dry  Density,  pcf 

Density 

Relations 

Optimum  Moisture,  % 

Method 

Absorption,  % 

^ccific 

Bulk  (Dry) 

Gravity 

8ulk(5SD) 

Apparent 

□  D698- 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 


□  C127- 

□  C128- 


*Liquid  Limit  was  not  determined  in  accordance 
with  ASTM  D4318 


E-48 


Client 


WESTERN  8305  Washington  Place,  N  .E 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

|||0_  (505)  823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No. _ 3227  J013 

Lab/Invoicc  No.  3227W040 


LABORATORY  REPORT 


Date  of  Report  _ 
Reviewed  By _ 


Project  Army  Corps  of  Engineers  _ 

CN-T-14 

Location _ _  Sampled  By  Corps 

Type  of  Aggregate  ^"^"^^ubmitted  By  Corps 

Source  of  Aggregate  Hole  //2  @  A  -  6 _  Authorized  By _ 


Dale  N/A 
Date  A/87 
Date _ 


Sieve  Analysis,  ASTM  C1 36*  Test  Slandards  are  ASTM  unless  otherwise  noted. 


Sieve  Size 

Specification 

Test 

Result 

SpecilicAlion 

Test  STD 

Fineness  Modulus 

C125- 

4” 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

v/r 

100 

Organic  Impurities 

C40- 

IVi' 

Sand  Equivalent  Value 

C2419- 

1  _ _ _ ^ 

1' 

92 

%  Wear,  rev. 

V,' 

85 

Resistance 

to 

%  Wear,  500  rev. 

y,’ 

70 

Abrasion 

%  Wear,  rev. 

C535- 

V.' 

64 

%  Wear,  1000  rev. 

Grading 

V," 

56 

Scratch  Hardness,  %  by:  wtight  |  Count 

1 

C235- 

No.  4 

52 

Fractured  Faces,  %  by:  Weight  |  Count 

1 

bdh 

0 

42 

Liquid  Limit 

1  Plasticity  Index 

*  In.p. 

1 

D4318- 

10 

41 

Cleanness  Value 

Calif.  227- 

16 

37 

30 

34 

Moisture 

Density 

Relations 

— 

Max.  Dry  Density,  pcf 

□  D698- 

40 

31 

Optimum  Moisture,  % 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

50 

26 

Method 

100 

15 

Absorption,  % 

200 

9 

^ccific 

Gravity 

Bulk  (Dry) 

□  C127- 

Bulk  (SSD) 

□  C128- 

Finer  |h*n  200 

Apparent 

Copies  to: 


*Liquid  Limit  was  not  determined  in  accordance 
with  ASTM  DA318 


Client 


WESTERN  8305  Washington  Place,  N.E. 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

IIIQ,  (505)  823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No. _ 3227J013 _ 

Lab/Invoice  No.  3227W0A0 


LABORATORY  REPORT 


Date  of  Report _ 

Reviewed  By _ _ 

Project  Army  Corns  of  Engineers _ _ _ 

Location - -  Sampled  By -Cotes _  Daip  N/A 

Type  of  Aggregate  Sandy  Clay  (CL) _  Submitted  By  Corps _ A/87 

Source  of  Aggregate  Hole  //I _ Authorized  By _ Date _ 


sieve  Analysis,  ASTM  Cl 3b-  Test  Standards  are  ASTM  unless  otherwise  noted. 


Sieve  Stie 

Specification 

Test 

Result 

Spccifkalicm 

Test  STO 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

I'/a' 

Organic  Impurities 

C40- 

IVi' 

Sand  Equivalent  Value 

C2419- 

1' 

Resistance 

to 

Abrasion 

%  Wear,  rev. 

>A’ 

%  Wear,  500  rev. 

V," 

%  Wear,  rev. 

C535- 

Crading 

‘A’ 

%  Wear,  1000  rev. 

V.' 

Scratch  Hardness,  %  by:  Wbighi  |  Count 

1 

1 

C235- 

No.  4 

100 

Fractured  Faces,  %  by:  weight  |  Count 

1 

1 

8 

99 

Liquid  Limit  |  Plasticity  Index 

00 

CM 

1 

D4318- 

10 

99 

Cleanness  Value 

Calif.  227- 

16 

99 

30 

98 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D09n- 

□  D1557- 

□  AASHTO  T99- 

□  AASHTOT180- 

40 

98 

Optimum  Moisture,  % 

50 

97 

Method 

100 

90 

Specific 

Gravity 

Absorption,  % 

□  C127- 

□  C128- 

200 

77 

Bulk  (Dry) 

Bulk  (SSD) 

Fmrr  lh,in  200 
ASTMC117. 

Apparent 

Copies  to: 


E-50 


WESTERN  8305  Washington  Place,  N  .E 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

me,  (505)823-4488 


PHYSICAL  PROPERTIES  OF  AGGREGATES 


LABORATORY  REPORT 


Client 


Job  Mo.  3227J013 
Lab/Invoice  No  3227W040 


Dale  of  Report _ 

Reviewed  By _ 

Project  Army  Corns  of  Engineers  _ 

Location  CN-T-16 _  Sampled  By  Corps _ Date  N/A 

Type  of  Aggregate  Gravelly  Clayey  Sand  (SP-SC)hmitn.H  By  Corps _  Date  ^/87 

Source  of  Aggregate  Hole  //I  @  1.5* _ Authorized  By _ Dale _ 


Sieve  Analysis,  ASTM  C13S-  Test  SUndards  arc  ASTM  unless  otherwise  noted. 


Sieve  Stxc 

%  PassiriK 
Accumulative 

SpecificJlion 

Test 

Result 

Specilicalicm 

Test  STD 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2" 

Clay  Lumps  and  Friable  Particles 

C142- 

VA" 

Organic  Impurities 

C40- 

V/%' 

Sand  Equivalent  Value 

C2419- 

V 

100 

Resistance 

to 

Abrasion 

%  Wear,  rev. 

91 

%  Wear,  500  rev. 

vr 

87 

%  Wear,  rev. 

C535- 

Crading 

Vs' 

76 

%  Wear,  1000  rev. 

'A' 

64 

Scratch  Hardness,  %  by;  weight  |  count 

1 

1 

C235- 

No.  4 

57 

Fractured  Faces,  %  by:  Weight  |  Count 

1 

1 

8 

42 

Liquid  Limit  |  Plasticity  Index 

25  1  16 

1 

D4318- 

10 

41 

Cleanness  Value 

Calif.  227- 

16 

34 

_ _ 

30 

28 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D690- 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

40 

26 

Optimum  Moisture,  % 

50 

24 

Method 

100 

16 

Specific 

Gravity 

Absorption,  % 

OC127- 

□  C128- 

200 

10 

Bulk  (Dry) 

Bulk  (SSD) 

Finer  Ih.in  200 
ASTMC117- 

Apparent 

Copies  to; 


E-51 


WESTERN  8305  Washington  Place,  N  ,E . 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

INC.  (505)823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 


LABORATORY  REPORT 


Client  inhNn  3227J013 

Lab/Invoice  No  3227W040 

Date  o(  Report _ 

Reviewed  By _ 

Project  Army  Corps  of  Engineers _ 

Location  „  _  Sampled  By  Corps _  Oate  N/A 

Tyneof  AEereeate  Silty  Clayey  Sand  (SC-SM)  Siihmitterl  Ry  Corps _  natP  A 787 

Source  of  Aggregate  Hole  //2  (?  4 _ Authorized  By _ Date _ 


Sieve  Analysis,  ASTM  C136-  Test  Standards  arc  ASTM  unless  otherwise  noted. 


Sieve  SiiC 

Specification 

Test 

Rcsull 

Specification 

Test  STD 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3" 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

IVj' 

Organic  Impurities 

C40- 

IVi' 

Sand  Equivalent  Value 

C2419- 

1* 

%  Wear,  rev. 

C131. 

Resistance 

to 

%  Wear,  500  rev. 

Grading 

’/>' 

Abrasion 

%  Wear,  rev. 

CS35- 

>4' 

%  Wear,  1000  rev. 

Grading 

vr 

Scratch  Hardness,  %  by  .  Wfeight  |  Count 

1 

1 

C235- 

No.  4 

Fractured  Faces,  %  by;  Weight  |  Count 

1 

1 

8 

Liquid  Limit 

Plasticity  Index 

20  1  6 

1 

D4310- 

10 

100 

Cleanness  Value 

Calif.  227- 

16 

99 

30 

99 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D698- 

40 

98 

Optimum  Moisture,  % 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

50 

94 

Method 

100 

73 

Absorption,  % 

200 

46 

Specific 

Gravity 

Bulk  (Dry) 

□  C127- 

Bulk  (SSD) 

□  C128- 

finer  than  200 
ASTMC117- 

Apparent 

Copies  to; 


1 


E-52 


Client 


WESTERN  8305  Washington  Place,  N.E 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

IHg  (505)  823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No. _ 3227  JOl  3 

Lab/ Invoice  No  3227W040 

Date  of  Report _ 

Reviewed  By _ 


LABORATORY  REPORT  | 


Project  Army  Corps  of  Engineers _ 

Location  CN-T- 1 7 _  Sampled  By  Corps _  Date  ^/A 

Type  nf  Aggregate  Silty  Gravelly  Sand  (SM)  Submitted  By  Dale  ^/87 

Source  of  Aggregate  Hole  //I _ Authorized  By _ Dale _ 


Sieve  Analysis,  ASTM  Ct36-  TesI  Standards  are  ASTM  unless  otherwise  noted. 


Sieve  Sue 

Passing 

Accumirlalive 

Specification 

TesI 

Result 

Specification 

lest  STD 

Fineness  Modulus 

C125- 

4" 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

V/i' 

Organic  Impurities 

C40- 

1’/#' 

Sand  Equivalent  Value 

C2419- 

1' 

%Wear,  rev. 

C131- 

‘A’ 

100 

Resistance 

to 

%  Wear,  500  rev. 

Grading 

90 

Abrasion 

%  Wear,  rev. 

C535- 

>/$' 

88 

%  Wear,  1(XX)rev. 

Grading 

'A' 

86 

Scratch  Hardness,  %  by;  weight  |  Count 

1 

1 

C235- 

No.  4 

83 

Fractured  Faces,  %  by:  weight  |  Count 

1 

1 

8 

79 

Liquid  Limit 

1  Plasticity  Index 

*  In.P. 

1 

D431U- 

10 

79 

Cleanness  Value 

Calif.  227- 

16 

76 

30 

69 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D698- 

40 

61 

Optimum  Moisture,  % 

U  Ulbb/- 

□  AASHTO  T99- 

□  AASHTO  T180- 

50 

52 

Method 

100 

33 

Absorption,  % 

200 

21 

Specific 

(Jravily 

Bulk  (Dry) 

□  C127- 

Bulk  (SSD) 

□  C128- 

Finer  Ihain  200 
ASTMC117* 

Apparent 

_ _ 

*Liquid  Limit  was  not  determined  in  accordance 
Copies  to;  „ith  ASTM  DA318 


E-53 


WESTERN  8305  Washington  Place,  N  E. 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

me.  (505)  823-4468 

PHYSICAL  PROPERTIES  OF  AGGREGATES 


LABORATORY  REPORT 


Client  inhNn  3227J013 

Lab/invoice  No.  3227W040 

Dale  ol  Report _ 

Reviewed  By _ 

Project  Army  Corns  of  Engineers  _ 

Location  .CN-T-IS - Sampled  By  Corps _  Oale  N/A 

Type  of  Aggregate _ Clayey  Sand  (SC) _  Submitted  By  Corps _ Date  ^^87 

Source  of  Aggregate  Hole  //I _ Authorized  By _ Date _ 


Sieve  Anjfysis,  ASTM  C13b>  Test  SUndards  arc  ASTM  unless  Dlhenvisc  noted. 


Sfcvt  Sue 

H3BE  3S9i 

SptcWkalion 

Test 

H»ull 

SpecilicAliofi 

T»ISID 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

IV,- 

Organic  Impurities 

C40- 

r/i” 

Sand  Equivalent  Value 

C2419- 

r 

%Wear,  rev. 

>/,’ 

Resistance 

to 

— 

%  Wear,  500  rev. 

V,- 

Abrasion 

%  Wear,  rev. 

C535- 

Vs' 

%  Wear,  1000  rev. 

Grading 

Scratch  Hardness,  %  by:  Weight  |  Count 

1 

1 

C235- 

No.  4 

Fractured  Faces.  %  by:  Weight  |  Count 

1 

1 

8 

99 

Liquid  Limit 

i  Plasticity  Index 

46  1  15 

1 

04318- 

10 

99 

Cleanness  Value 

Calif.  227- 

16 

98 

30 

91 

Moisture 

Density 

Relations 

— 

Max.  Dry  Density,  pcf 

□  D690- 

40 

76 

Optimum  Moisture,  % 

U  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

50 

58 

Method 

100 

31 

Absorption,  % 

200 

17 

Specific 

Cravily 

Bulk  (Dry) 

□  C127- 

Bulk  (SSD) 

□  C128- 

Finer  Ihan  300 
^STMCII^ 

Apparent 

Copies  to: 


E-54 


Client 


WESTERN  8305  Washington  Place,  N  .E, 

TECimOLOGIES  Albuquerque,  New  Mexico  87113 

me.  (505)  823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No _ 3227J013 

Lab/ Invoice  No  3227W0A0 

Dale  of  Report _ 

Reviewed  By _ 


LABORATORY  REPORT 


Project  Army  Corps  of  Engineers _ 

Location,  CN-T-19 _  Sampled  By  Corps _  DateJiZiL. 

Type  of  Aggregate  — Sandy  Gravel _ (GP) _  Submitted  By  Corps _ O^te  4/87 

Source  of  Aggregate  ill  @  Surface _ Authorized  By _ Date _ 


Sievt  Analysis,  ASTM  C13b-  Test  Standards  arc  ASTMunicssolhcnwisc  noted. 


Sieve  Siee 

^>ecifica(ion 

Test 

Result 

Spccilication 

Te$l  SID 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

VA" 

100 

Organic  Impurities 

C40- 

1'/.' 

Sand  Equivalent  Value 

C2419- 

_ 

r 

86 

Resistance 

to 

Abrasion 

%  Wear,  rev. 

34' 

74 

%  Wear,  5(X)rev. 

Vi' 

64 

%  Wear,  rev. 

C535- 

Crading 

*/,' 

57 

%  Wear,  1000  rev. 

'A' 

49 

Scratch  Hardness,  %  by:  weight  |  Count 

1 

1 

C235- 

No.  4 

45 

Fractured  Faces,  %  by:  weight  |  count 

1 

1 

8 

37 

Liquid  Limit  |  Plasticity  Index 

*  In.p. 

1 

D4318- 

10 

36 

Cleanness  Value 

Calif.  227- 

16 

29 

30 

16 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D698- 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

40 

9 

Optimum  Moisture,  % 

50 

5 

Method 

100 

2 

Specific 

Gravity 

Absorption,  % 

□  C127- 

□  C128- 

200 

1 

Bulk  (Dry) 

Bulk(SSD) 

Finer  than  200 
ASTMC117- 

Apparent 

*Llquld  Limit  was  not  determined  in  accordance  with 
ASTMD  4318 


E>55 


Client 


WESTERN  8305  Washington  Place,  N  .E. 

TECHNOUMSIES  Albuquerque,  New  Mexico  87113 

lur  (505)  823-4488 


LABORATORY  REPORT 


PHYSICAL  PROPERTIES  OF  AGGREGATES 


Job  No. _ 3227  JO  1 3 _ 

Lab/Invoice  No,  3227W040 


Date  of  Report _ 

Reviewed  By _ 

Project  Army  Corps  of  Engineers  _ 

Location  _CN7T7J9 _ Sampled  By  Corps _  Date  N/A 

Type  of  Aggregate  Gravelly  Sand  (SP) _  Submitted  By  Corps _ Date 

Source  of  Aggregate  Hole  //2  @  2* _  Authorized  By _ Date _ 


Sieve  Analysis,  ASTM  C136-  Test  SUndards  arc  ASTM  unless  otherwise  noted. 


Sieve  Size 

li^^2SSQI 

Specification 

Ttjl 

Result 

Spccificafion 

Tcsl  STO 

■■■ 

Fineness  Modulus 

C125- 

4" 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

v/r 

Organic  Impurities 

C40- 

i'/i” 

Sand  Equivalent  Value 

C2419- 

r 

Resistance 

to 

Abrasion 

%Wear,  rev. 

C131- 

Crading 

100 

%  Wear,  500  rev. 

'/>• 

87 

. 

%  Wear,  rev. 

C535- 

Crading 

85 

%  Wear,  1000  rev. 

'A- 

82 

Scratch  Hardness,  %  by.  Weight  |  Count 

1 

i 

C235- 

No.  4 

80 

Fractured  Faces,  %  by.  Weight  |  Count 

1 

1 

8 

75 

Liquid  Limit  |  Plasticity  Index 

*  In.p. 

1 

D431B- 

10 

74 

Cleanness  Value 

Calif.  227- 

16 

66 

30 

44 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  0698- 

□  D1557- 

□  AASHTOT99- 

□  AASHTOT180- 

40 

29 

Optimum  Moisture,  % 

50 

16 

Method 

100 

5 

^ccific 

Absorption,  % 

□  C127- 

□  ci2e- 

200 

3 

Bulk  (Dry) 

Cravity 

Bulk  (SSD) 

Finer  than  200 
AS7MC117. 

Apparent 

Copies  to; 


*Liquld  Limit  was  not  determined  in  accordance 
with  ASTM  D4318 


E-56 


WESTERN  8305  Washington  Place,  N.E. 

TECHNOLOGIES  Albuquerque,  New  Mexico  87113 

imC.  (505)  823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Client  Job  No _ 3227  J013 

Lab/Invoicc  No.  3227W040 


LABORATORY  REPORT 


Dale  of  Report _ 

Reviewed  By _ 

Army  Corps  of  Engineers _ 

Location  CN-T-20 _  Sampled  By  Corps _  Dale  ^ 

Type  of  Aggregate  Gravelly  Sand  (SP) _  Submitted  By  Corps _ Date  4/j.? 

Source  of  Aggregate  Hole  //I  @  Surface _ Authorized  By _ Dale _ 


Sitvc  Anjlysis.  ASTM  C13b-  Test  SUndjrUs  arc  ASTM  unless  ellicrMrlsc  noted. 


Sieve  Site 

IG^ESSEQI 

Sptcilicalion 

Tut  1 

lluull 

Spccificalion 

Ttsl  STO 

■■■■ 

HIH 

Kinencss  Modulus 

C125- 

4' 

Dry  Kodded  Unit  Weight,  pcf 

C20- 

3* 

Lightweight  Pieces,  % 

C123- 

2' 

Clay  Lumps  and  Friable  Particles 

C142- 

I'/i* 

Organic  Impurities 

C40- 

1%' 

Sand  Equivalent  Value 

C2419- 

1' 

100 

%  Wear,  rev. 

C131- 

>/.' 

91 

Resistance 

to 

%  Wear,  500  rev. 

Grading 

83 

Abrasion 

%  Wear,  rev. 

C535- 

Vi' 

71 

%  Wear,  1000  rev. 

Grading 

’A’ 

Scratch  Hardness,  %  by;  weight  [  count 

1 

1 

C235- 

No,  4 

53 

Fractured  Faces,  %  by:  Weight  |  Count 

1 

1 

8 

k\ 

Liquid  Limit 

Plasticity  Index 

*  In.p. 

1 

D4310- 

10 

39 

Cleanness  Value 

Calif.  227- 

16 

33 

30 

16 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  D69n- 

40 

10 

Optimum  Moisture,  % 

U  U155/- 

□  AASHTOT9<)- 

□  AASHTOT180- 

50 

5 

Method 

100 

1 

Absorption,  % 

200 

0 

^ccific 

Gravity 

Bulk  (Dry) 

□  C127- 

Bulk  (SSD) 

□  Cl  20- 

Finer  fh.irt 
ASTMC117. 

Apparent 

_ 

Copies  to: 


*Liquld  Limit  was  not  determined  in  accordance 
with  ASTM  DA318 


Client 


WESTERN  8305  Washington  Place,  N.E. 

TECHNOLOGIES  Albuquerque,  New  Mexico  67113 

INC.  (505)823-4488 

PHYSICAL  PROPERTIES  OF  AGGREGATES 

Job  No. _ 3227  JO  1 3 _ 

Lab/Invoicc  No  3227W0A0 


LABORATORY  REPORT 


Date  of  Report 
Reviewed  By  _ 


Project  Ai-my  Corps  of  Engineers _ 

Location  CN-T-20 _  Sampled  By  Corps _  Date  A 

Type  of  Aggregate  Sandy  Gravel  (GP) _ Submitted  By  Corps _ Dale  A/87 

Source  of  Aggregate  Hole  //2  @  2.5' _ Authorized  By _ Dale _ 


Sieve  Anaiysis,  ASTM  C13b'  Teal  SUnd^rda  «ee  ASTM  unless  elherwise  noted. 


Sieve  Site 

ArrtimulAlive 

Spcciltcalion 

Teal 

Hcftult 

specification 

Tests  TO 

Fineness  Modulus 

C125- 

4' 

Dry  Rodded  Unit  Weight,  pcf 

C29- 

3' 

Lightweight  Pieces,  % 

C123- 

T 

Clay  Lumps  and  Friable  Particles 

C142- 

VA- 

100 

Organic  Impurities 

C40- 

VA’ 

Sand  Equivalent  Value 

C2419- 

r 

79 

%  Wear,  rev. 

C131- 

*/<- 

72 

Resistance 

to 

%  Wear,  500  rev. 

Gradinf 

Vi' 

67 

Abrasion 

%  Wear,  rev. 

C535- 

59 

%  Wear,  1000  rev. 

Grading 

V." 

53 

Scratch  Hardness,  %  by;  Wcighi  |  Coum 

1 

1 

C235- 

No.  4 

48 

Fractured  Faces,  %  by;  Weight  |  Count 

1 

mm 

8 

37 

Liquid  Limit 

Plasticity  Index 

*  In.p. 

SB 

D4310- 

10 

35 

Cleanness  Value 

Calif.  227- 

16 

27 

30 

15 

Moisture 

Density 

Relations 

Max.  Dry  Density,  pcf 

□  0698- 

40 

9 

Optimum  Moisture,  % 

U  U1557- 

□  AASHTOT99- 

□  AASHTOT100- 

so 

5 

Method 

100 

1 

Absorption,  % 

200 

0 

Specific 

Gravity 

Bulk  (Dry) 

□  C127- 

Bulk  (S5D) 

□  C120- 

Finer  |h.in  JOO 
ASTMC117- 

Apparent 

Copies  to: 


*Llquid  Limit  was  not  determined  in  accordance 
with  ASTM  D4318 
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Test  Results  for  Left  Abutment  Fovmdation  Material 


SOUTHWESTERN  DIVISION  LABORATORY,  CORPS  OF  ENGINEERS 

4815  Cass  Street 
Dallas,  Texas  75235 


SUBMITTAL  OF  SWDED-GL  REPORT 

L5292  (  30  pages) 

PROJECT;  CUCHILLO  NEGRO  DAM 
Feature;  LEFT  ABUTMENT 

Contract  No. 

TEST  REQUEST  NO. :  E86910020  * 

Dated;  15  JAN  1991 

Received;  17  JAN  1991 

From;  CHIEF 

ENG/PLNG  DIVISION 
ALBUQUERQUE  DISTRICT 

MATERIAL;  DISTURBED  AND  UNDISTURBED  SOIL  SAMPLES 

No.  and  type  of  samples;  7  RECORD  SAMPLES,  1  BAG  AND  3  CTNS. 
Source  or  other  identification;  JOINT  FILLING,  SHEAR/BRECCIA  ZONE 


LEFT  ABUTMENT 

*  CHANGE  ORDER  NUMBER  1 
DATED;  03  MAR  1991. 

RECEIVED;  15  APRIL  1991. 

Date  received;  12  AND  24  JAN  1991. 


REMARKS;  ALL  TESTS  HAVE  BEEN  PERFORMED  IN  ACCORDANCE  WITH  EM  1110- 
2-1906.  SAMPLES  WITH  GRAIN  SIZE  DISTRIBUTION  AND  ATTERBERG 
LIMITS  TESTS  HAVE  BEEN  CLASSIFIED  IN  ACCORDANCE  WITH  MIL 
STD.  619B.  ALL  OTHER  SAMPLES  HAVE  BEEN  VISUALLY  CLASSIFIED  ONLY. 

RESULTS  OF  TESTS  TABLE  1 

PLASTICITY  CHART  PLATE  1 

GRAIN  SIZE  DISTRIBUTION  CURVES  W/HYDROMETER  PLATES  2-12 

RESIDUAL  DIRECT  SHEAR  TESTS  PLATES  13-16 

CONSOLIDATION  TESTS  PLATES  17-28 


Report  sent  to; 

ALBUQUERQUE  DISTRICT 

Copy  furnished: 

» 

Date:  :  Name  and  title: 

:  WILLIAM  R.  TANNER 

16  April  1991  :  Director 

:  SWD  Laboratory 

Signature 

E-59 


RESULTS  OF  TESTS  OF  mSTURBEO  AND  UN01STUR8ED  SOIL  SAWLES 


-  5RALE.  BRATISH  BROUN  NITH  TELLONiSH  REO,  WIST.  CALCAREOUS. 


CUCHILLO  NEGRO  DAM 
LEFT  ABUTMENT 
PLASTICITY  CHART 
PLATE  ji 


DEPARTMENT  OF  THE  ARMY,  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req.  No. 

Contract  No. 


u.s.  standard  sieve  opening  in  inches 


u  s.  standard  sieve  numbers 


HVORDHETER 


c 


200  100  50  10  0  5  1.0  0.5  0  1  0.05  0.01  0  005  0  00; 

GRAIN  SIZE  IN  MILLIMETERS 


*  COBBLES 

%  GRAVEL 

%  SAND 

*  SILT  OR  CLAY 

• 

0.0 

0.0 

1  0 

99.0 

Sample  No. 

Elev  or  Depth 

Nat  W% 

LL 

PL 

PI 

Cc 

Cu 

• 

91/1 

4650.0’ 

37.7 

73 

27 

46 

— 

CLASSIFICATION 


•  SHALE 


Remarks; 

Project  CUCHILLO  NEGRO  DAM 

LEFT  ABUTMENT 

Lao  No.  CESWD-ED-GL  RPT  NO  15292 

Area 

Boring  No  JOINT  FILLNG  Date  FEB  1991 

GRADATION  CURVES 

E-62 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req.  No. 

Contract  No. 


U.S.  STANQABO  sieve  opening  in  inches  U.S.  STANOAflO  SIEVE  NUNBEBS 
c 


HYOBOMETEB 


200  100  SO 


10.0  S  t.O  0.5  0.1  O.OS 

GRAIN  SIZE  IN  MILLIMETERS 


0.01  0  005 


0  001 


%  COBBLES 


%  GRAVEL 


%  SAND 


%  SILT  OR  CLAY 


0.0 


2.0 


1  0 


97.0 


Sample  No . 

Elev  or  Depth 

Nat  W% 

LL 

PL 

PI 

Cc 

• 

91/2 

4640 .O’ 

18.6 

56 

27 

29 

! 

i 

,  ,  .  .  1 

CLASSIFICATION 


•  SHALE 


Remarks: 


Project  CUCHILLO  NEGPC  0AM 
LEFT  ABUTMENT 

LaD  No.  CESWO-EO-GL  OPT  NO,  15292 

Area 


Boring  No  SHEAR  ZONE 


Gate  FEB  1991 


GRADATION  CURVES 


E-63 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY 
CORPS  OF  ENGINEERS.  4B15  CASS  STREET.  DALLAS.  TX  75235 


200  100  50 


%  COBBLES 


X  GRAVEL 


l.O  0.5  o.a  0.05 

GRAIN  SIZE  IN  MILLIMETERS 


X  SAND 


0.01  0  DOS 


*  SILT  OR  CLAY 


97.0 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req.  No. 

Contract  No 


200  too  SO 

too  3  l.O  0.5  0  1  0.05 

O.OJ  0  005 

0  001 

GRAIN  SIZE  IN  MILLIMETERS 

*  COBBLES 


%  GRAVEL 


%  SAND 

%  SILT  OR  CLAY 

4  0 

96.0 

Samqle  No. 

Elev  or  Depth 

91/4 

4670’ 

LL 

PL 

PI 

66 

23 

45 

CLASSIFICATION 


•  FAT  CLAY  (CH) .  POSSIBLE  SHALE 


Remarks; 


Project  CUCHILLO  NEGRO  DAM 
LEFT  ABUTMENT 

Lab  No.  CESWO-EO-GL  RPT  NO.  15292 

Area 

Boring  No  2+700,  LT  AB  Date  FEB  1991 


GRADATION  CURVES 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req.  No, 

Contract  No. 


! 

I 

I 


u.s.  stanoaro  sieve  opening  in  inches 


U  S.  STANOARO  SIEVE  NUMBERS 


HYDROMETER 


C 


GRAIN  SIZE  IN  MILLIMETERS 


%  COBBLES 

%  GRAVEL 

%  SAND 

*  SILT  OR  CLAY 

• 

0.0 

0.0 

1  0 

99.0 

Sample  No. 

Elev  or  Depth 

Nat  w% 

LL 

PL 

PI 

Cq 

Cu 

• 

91/5 

4640 

11.1 

49 

23 

26 

— 

CLASSIFICATION 


•  SHALE 


Remarks; 

Project  CUCHILLO  NEGRO  DAM 

LEFT  ABUTMENT 

Lab  No.  CESWD-EO-GL  RPT  NO.  15292 

Area 

Boring  No  1+350.  LT  AB  Date  FEB  1991 

GRADATION  CURVES 

E-66 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req.  No, 

Contract 


U.S.  STANOAnO  SIEVE  OPENING  IN  INCHES  U  S.  STANOAnO  SIEVE  NUMBERS 
c 


HVOROMETEB 


200  100  50 


10.0  a  1.0  0.5  0  1  0.05 

GRAIN  SIZE  IN  MILLIMETERS 


0.01  0  005 


0  001 


%  COBBLES 

*  GRAVEL 

%  SAND 

%  SILT  OR  CLAY 

• 

0.0 

0.0 

0  0 

100  0 

Sample  No. 

Elev  or  Depth 

Nat  w% 

LL 

PL 

PI 

Cc 

Cu 

• 

31/6 

4640 

13.5 

52 

26 

26 

CLASSIFICATION 

•  SHALE 

Remarks: 

Project  CUCHILLO  NEGRO  DAM 

LEFT  abutment 

Lab  No.  CESWO-ED-GL  RPT  NO.  15292 

Area 

Boring  No  1+350,  LT  AB  Date  FEB  1991 

GRADATION  CURVES 


E-67 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  OIVISION  LABORATORY  W.O. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req . 


U.S  STANOARO  SIEVE  OPENING  IN  INCHES 


U  S.  STANOAnO  SIEVE  NUMBEPS 


MVORONETEP 


a  O 
z  z 


200  too  SO  to  0  S  t.O  0.5  0  1  D.OS  0.01  0  DOS  0  001 

GRAIN  SIZE  IN  MILLIMETERS 


%  COBBLES 

%  GRAVEL 

%  SAND 

*  SILT  OR  CLAY 

• 

0.0 

0.0 

1  0 

99.0 

_ 

Sample  No. 

Elev  or  Depth 

Nat  WX 

LL 

PL 

PI 

Cc 

• 

91/7 

4840 

12.5 

52 

27 

25 

— 

CLASSIFICATION 


•  SHALE 


Remarks: 

Project  CUCHILLO  NEGRO  0AM 

left  ABUTmEnT 

Lab  No.  CESWD-ED-GL  RPT  NO.  15292 

Area 

Boring  No  1+350.  LT  aB  Date  FEB  1991 

GRADATION  CURVES 


E-68 


DEPARTMENT  OF  THE  ARMY,  SOUTHWESTERN  DIVISION  LABORATORY  W.O.  No. 

CORPS  OF  ENGINEERS.  4B15  CASS  STREET.  DALLAS.  TX  75235  Req.  No, 

Contract 


u.s  stanoaro  sieve  opening  2N  inches 
c 


U  S.  STANOAAO  SIEVE  NUMBERS 


HYOROMETEP 


e  c  c 


GRAIN  SIZE  IN  MILLIMETERS 


%  COBBLES 

X  GRAVEL 

%  SAND 

X  SILT  OR  CLAY 

• 

0.0 

0.0 

2  0 

98.0 

Sample  No . 

Elev  or  Oeptn 

Nat  WX 

LL 

PL 

PI 

Cc 

Cu 

• 

91/8 

4635 

8  B 

50 

24 

26 

CLASSIFICATION 

•  FAT  CLAY  (CH)  .  POSSIBLE  SHALE 

Remarks: 

Project  CUCHILLO  NEGRO  DAM 

LEFT  ABUTMENT 

Lab  No.  CESWD-EO-GL  RPT  NO.  15292 

Area 

Boring  No  1+50D.  CL.  LTB  Date  FEB  1991 

gradation  curves 


E-69 


DEPARTMENT  OF  THE  ARMV.  SOUTHWESTERN  DIVISION  LABORATORY 
CORPS  OF  ENGINEERS.  4B15  CASS  STREET.  DALLAS.  TX  75235 


o 

z 

o 

o 

u 

2 

z 

ID 

c. 

d 

O’ 

c 

43 

o 

2 

Cl 

CJ 

U.S.  STANOAnO  SIEVE  OPENING  IN  INCHES  U  S.  STANOAFU  SIEVE  NUMSEDS  HYOROMETER 


GRAIN  SIZE  IN  MILLIMETERS 


X  COBBLES 

%  GRAVEL 

*  SAND 

%  SILT  OR  CLAY 

• 

0.0 

0.0 

o 

CO 

92.0 

Sample  No. 

Elev  or  Depth 

Nat  W* 

LL 

PL 

PI 

Cc 

Cu 

• 

91/9 

4635 

9  4 

50 

24 

26 

CLASSIFICATION 


•  FAT  CLAY  (CH)  .  POSSIBLE  SHALE 


Remarks: 

Project  CUCHILLO  NEGRO  DAM 

LEFT  ABUTMENT 

Lab  No.  CESWD-ED-GL  RPT  NO  15292 

Area 

Boring  No  l+BBO.  LT  AB  Date  FEB  1991 

GRADATION  CURVES 

E-70 


DEPARTMENT  OF  THE  ARMY.  SOUTHWESTERN  DIVISION  LABORATORY  W.O. 

CORPS  OF  ENGINEERS.  4815  CASS  STREET.  DALLAS.  TX  75235  Req. 


o 

2 


O 

2 


u 

ro 

c. 

c 

o 

CJ 


u.s.  standard  sieve  opening  in  inches  U.5.  standard  sieve  numbers  hydrdmeter 


200  100  so  10  0  3  1.0  0.5  O.i  O.OS  0.01  0  005  0  001 


GRAIN  SIZE  IN  MILLIMETERS 


% 

COBBLES 

%  GRAVEL 

%  SAND 

%  SILT  OR  CLAY 

• 

0.0 

2.0 

6  0 

92.0 

Sample  No . 

Elev  or  Depth 

Nat  W% 

LL 

PL 

PI 

Cc 

Cu 

• 

91/14 

4635.0’ 

19.2 

63 

22 

41 

CLASSIFICATION 


•  SHALE 


Remarks: 

Project  CUCHILLO  NEGRO  DAM  l! 

LEFT  ABUTMENT 

Lap  No.  CESWO-EO-GL  RPT  NO.  15293 

Area  i 

] 

Boring  No  STA  l-*-BOO  Oats  FEB  1991 

GRADATION  CURVES 

E-71 


u.s.  stanoaro  sieve  opening  in  inches 


U  S.  stanoaao  sieve  numbeps 


HYOPOMETER 


0 

Z 

0 

0 

u 

z 

z 

CO 

c. 

V 

0 

a 

c 

01 

0 

2 

GC 

CJ 

> 

GC 

O 

K 

< 

cn 

o 

CD 

-/ 


Z 

o  in 
*-*  < 
iO  -J 
M  ^ 
>  < 
1-4  O 

Q 

Z  I-' 
o:  uj 
lU  UJ 

K  cc 
c/j  ^ 
Ui  CO 

3: 

“  cn 

CO 
< 
o 


200  100  SO 


10.0  S  l.O  0.5  0.1  0.05 
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Remarks: 

Project  CUCHILLO  NEGRO  DAM 

LEFT  ABUTMENT 

Lap  No.  CESWD-eO-GL  RPT  NO.  15293 

Area 

Boring  No  STA  1+BOO  Date  FEB  1991 

GRADATION  CURVES 

E-72 


-0.030 


9.00 


RESULTS 
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SAMPLE  OATA 

SAMPLE  TYPE;  UNDISTURBED 
DESCRIPTION:  SHALE.  HIGHLY 
FRACTURED 

LL-  49  PL-  23  PI-  26.0 

SPECIFIC  GRAVITY-  2.69 
REMARKS:  SPECIFIC  GRAVITY 
ESTIMATED 


Normal  Stress,  tsf 


SAMPLE  NO. 

1 

WATER  CONTENT.  % 

11.0 

-J 

DRY  DENSITY,  pcf 

119.0 

M 

SATURATION.  X 

72.2 

VOID  RATIO 

0.412 

z 

DIAMETER,  in 

2.51 

M 

HEIGHT,  in 

i  OC 

WATER  CONTENT.  * 

13.8 

DRY  DENSITY,  pcf 

122.6 

in 

ii) 

SATURATION.  X 

100.7 

H 

VOID  RATIO 

0.369 

DIAMETER,  in 

2.51 

HEIGHT,  in 

0.97 

NORMAL  STRESS.  '  tsf 

6 . 00 

MAX.  SHEAR,  tsf 

3.32 

STRAIN  RATE,  %/mln. 

0.007 

ULT.  SHEAR,  tsf 

1.20 

CLIENT;  US  ARMY  CORPS 

OF  ENGINEERS 

ALBUQUERQUE  DISTRICT 

PROJECT:  CUCHILLO  DAM 

SAMPLE  LOCATION:  LEFT 

ABUTMENT.  ELEV .  4640 

1+35  D.  SWD  LAB  NO. 

90/5 

PROJ.  NO.:  15292 

DATE:  JAN  1991 

FIG.  NO. 


DIRECT  SHEAR  TEST 

CORPS  OF  ENBlNEEnB  -  SOUTHMESTEIM 
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SAMPLE  DATA 

SAMPLE  TYPE:  UNOISTUPBED 
DESCRIPTION:  FAT  CLAY  (CH) 
POSSIBLE  SHALE 

LL-  50  PL-  24  PI-  26 . 0 

SPECIFIC  GRAVITY-  2.69 
REMARKS:  SPECIFIC  GRAVITY 
ESTIMATED 


SAMPLE  NO. 

1 

WATER  CONTENT.  X 

9.4 

DRY  DENSITY,  pcf 

105.2 

SATURATION.  X 

42.2 

K* 

VOID  RATIO 

0.597 

z 

SIDE  LENGTH,  in 

3.00 

HEIGHT,  in 

1.00 

water  CONTENT.  X 

19.8 

H- 

DRY  DENSITY,  pcf 

109.5 

UJ 

SATURATION,  X 

100 . 1 

K 

VOID  RATIO 

0 . 533 

K 

SIDE  LENGTH,  in 

3.00 

< 

HEIGHT,  in 

0 . 96 

NORMAL  STRESS,  tSf 

6.00 

MAX.  SHEAR.  tSf 

3.50 

STRAIN  RATE,  X/min. 

0.007 

ULT.  SHEAR,  tsf 

1.60 

CLIENT;  US  ARMY  CORPS 

OF  ENGINEERS 

ALBUQUERQUE  DISTRICT 

PROJECT;  CUCHILLO  DAM 

SAMPLE  LOCATION:  LEFT 

ABUTMENT,  ELEV .  4635 

1+55  0.  SWD  LASB  NO 

.  90/9 

PROJ .  NO . :  15292 

DATE:  JAN  1991 

FIG.  NO. 
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DIRECT  SHEAR  TEST 

CORPS  OF  ENBINEERS  -  SaumMESlBM 
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SAMPLE  DATA 

SAMPLE  TYPE:  UNDISTURBED 
DESCRIP riON:  SHALE 

LL-  PL-  PI- 

SPECIFIC  GRAVITY-  2.69 
REMARKS:  SPECIFIC  GRAVITY  ESTIfWTED 
ULTIMATE  SHEAR  USED  TO  PLOT 


6.00 

Normal  Stress.  tsf 


SAMPLE  NO .  1 


WATER  CONTENT,  %  19.2 

^  DRY  DENSITY,  pcf  B7  6 

M  SATURATION.  %  56.2 

In  VOID  RATIO  0.917 

Z  SIDE  LENGTH,  in  3.00 

HEIGHT,  in  1.00 


water  CONTENT.  %  30.6 

DRY  DENSITY,  pcf  67,6 

S  SATURATION,  X  B9  B 

•-  VOID  RATIO  0.917 

t-  SIDE  LENGTH,  in  3.39 

HEIGHT,  in  1.00 


NORMAL  STRESS,  tsf  8.00 
MAX.  SHEAR,  tSf  3.38 
STRAIN  RATE.  X/min.  0.002 
ULT.  SHEAR,  tsf  1.52 


DIRECT  SHEAR  TEST 

CORPS  OF  EN6IICERS  -  SOUTHWESTEm 
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SAMPLE  DATA 

SAMPLE  TYPE:  UNDISTURBED 
DESCniPTIDN:  SHALE 

LL-  PL-  PI- 

SPECIFIC  GRAVITY-  2.69 
REMARKS.  SPECIFIC  GRAVITY  ESTIMATED 
ULTIMATE  SHEAR  USED  TO  PLOT 
SAMPLE  DID  NOT  SHEAR  ALONG  HORIZONTAl^ 
PLANE,  THIS  CAUSED  LOAD  TO  CYCLE 
FROM  HIGH  TO  LOW. 

FIG  NO 


SAMPLE  NO. 


WATER  CONTENT.  % 

10 . 7 

-J 

DRY  DENSITY,  pcf 

77  0 

SATURATION.  % 

24 . 3 

VOID  RATIO 

1  .  181 

2 

SIDE  LENGTH,  in 

3 . 00 

HEIGHT,  in 

1 .00 

WATER  CONTENT,  % 

31.6 

DRY  DENSITY,  pcf 

84 . 1 

lU 

saturation.  X 

B5  6 

h- 

VOID  RATIO 

0.998 

SIDE  LENGTH,  in 

3.39 

< 

HEIGHT,  in 

0.92 

NORMAL  STRESS,  tsf 

8.00 

MAX.  SHEAR, 

tsf 

3.75 

STRAIN  RATE. 

*/min . 

0,002 

ULT .  SHEAR. 

tsf 

2.55 

CLIENT:  US  ARMY  CORPS  OF  ENGINEERS 
ALBUQUERQUE  DISTRICT 
PROJECT:  CUCHILLO  0AM 

SAMPLE  LOCATION:  STA.  1+600.  ELEV .  4630 
SWD  LAB  NO.  91/15 
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DIRECT  SHEAR  TEST 

CORPS  OF  ENBIICERS  -  SOmHMESTEFM 
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PRESSURE  (t/ft^2) 


10 


BEFORE  TEST  AFTER  TEST 


OVERBURDEN  PRESSURE  (t/ft^2) 

0.1 

WATER  CONTENT  (X) 

13.999 

16.069 

PRECONSOL.  PRESSURE  (t/rt^2) 

DRY  DENSITY  (to/mS) 

115.746 

118.539 

COMPRESSION  INDEX 

0.10 

SATURATION  {7.) 

83.522 

103.739 

TYPE  SPECIMEN 

VOID  RATIO 

0.451 

0.417 

DIA.  (in)  2.505 

NT.  (in)  1.000 

BACK  PRESSURE  (t/H«2) 

CLASSIFICATION  SHALE 


LL  49.0  PL  23.0  PI  26.0 

PROJECT  CUCHILLO  DAM 

GS  2.690  0^0 

Doto  F!l«:  B;91-5.CNV 

REMARKS  1  +  35  D 

BORING  NO.  LT.  ABUTMT 

SAMPLE  NO.  91-5 

0  Stort-Swell  0  End-Swell 

DEPTH  4640.0 

DATE 

SPECIFIC  GRAVITY  ESTIMATED 

Army  Corp  of  Engineers 
CONSOLIDATION  TEST  REPORT 

-0.015 


6Z-3 


VOID  RATIO 


I 


BEFORE  TEST  AFTER  TEST 


OVERBURDEN  PRESSURE  (^^^2) 

0.1 

WATER  CONTENT  (X) 

14,266 

16.382 

PRECONSOL.  PRESSURE  (t/n^2) 

DRY  DENSITY  (b/fr3) 

113.243 

116.554 

COMPRESSION  INDEX 

0.13 

SATURATION  {%) 

79.465 

99.973 

TYPE  SPECIMEN 

VOID  RATIO 

0.463 

0.441 

DU.  On)  2.505 

HT.  On)  1.000 

BACK  PRESSURE  (1/11^2) 

CUSSiriCATION  SHALE 

LL  52.0  PL  27.0  PI  25.0 

PROJECT  CUCHtLO  DAM 

GS  2.690 

DlO 

0<rto  Rle:  B:9I-7.CNV 

REMARKS  1  +  35  D 

BORING  NO.  LT  ABUTMT 

SAMPLE  NO.  91-7 

□  Start-Swell  0  End-Swell 

DEPTH  4640.0 

DATE 

Army 

CONSOLIDATI 

Corp 

0^  Engineers 

ST  REPORT 

SAMPLE  APPROX.  40  Z  REMOLDED. 

ON  TE 
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8-a 


(U!)  iN3M3OV1dSI0  1ViN3H3aONl 
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□  0.25  O  0.1 


OVERBURDEN  PRESSURE  (t/ff'2) 

O.l" 

WATER  CONTENT  {%) 

11.770 

26.080 

PRECONSOL.  PRESSURE  (t/fV'2) 

DRYDENSin  (b/ms) 

91.290 

100.161 

COMPRESSION  INDEX 

0.27 

SATURATION  (X) 

37.712 

103.685 

type:  SPECIMEN 

NOD  RATIO 

0.840 

0,677 

DIA.  (in)  2.505 

HT  (in)  1.000 

BACK  PRESSURE  (l/ft'Z) 

CLASSIFICATION  FAT  CLAY  (CH).  POSSBLE  SHALE 

LL  50.0  PL  24.0  PI  26.0 

PROJECT  CUCHLLO  DAM 

GS  2.690 

Oio 

Ooto  Fit*:  B:91-9.CNV 

REMARKS  1  +  55  D 

BORING  NO.  LT  ABUTMT 

SAMPLE  NO.  91-9 
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DEPTH  4635.0 

DATE 
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000- 


Geophysical  Logs  and  Report 


/ 

Summary  of  Cuchilla  Negro  Geophysical  Logs 

Geophysical  logs  were  made  in  14  wells,  by  the  U.S.  Geological  Survey  logger, 
in  the  Cuchillo  Negro  dam-site  location  during  May  1988.  The  cored-holes 
generally  traverse  the  proposed  location  of  a  flood-water  retention  dam  across 
Cuchillo  Negro  Wash  and  the  spill-way  location  in  an  adjacent  tributarj'. 

Three  of  the  holes  originally  planned  for  logging,  had  caved  too  shallow  for 
usable  logs.  Two,  of  the  14  holes  logged,  were  very  shallow  so  only  gamma  logs 
were  made  in  those.  Natural  Gamma,  Gamma-Gamma  Density,  Neutron,  and  Caliper 
logs  were  made  in  the  12  deepest  holes. 

.411  of  the  holes  showed  a  fracture  zone  except  the  northern-most  (CH-17)  and 
the  southern-most  (CH-22)  which  are  situated  on  the  highest  elevations.  The 
formation  outcrops  indicate  an  east-northeast  dip  of  approximately  25  degrees 
making  correlation  of  the  lithology,  from  hole-to-hole ,  very  difficult.  The 
logs  exhibit  anomalies  indicative  of  a  very  dirty  subordinate  limestone  to 
clean  limestone  separated  by  layers  of  shale  and  clay.  The  clean  limestone 
layers  are  relatively  thin  and  pinch-out  to  zero  in  places  but  where  it  is 
present,  few  fractures  appear  in  it.  The  fracture  sections  appear  mostly  in 
the  shale  sections,  and  the  limes tone/calc ite  sections,  and  generally  at  random 
without  direct  comnunications  to  areal  holes.  Any  movement  of  ground-water 
would  necessitate,  vertical  as  well  as  horizontal  flow,  because  of  the  apparent 
block-like  nature  of  the  formations,  therefore  areal  permeability  would  be  very 
low. 

The  attached  over-lay,  showing  well  locations,  altitude  of  the  laixi-surface, 
and  altitude  of  the  encountered  fracture  zones,  indicate  a  fracture  at 


E-89 


approximately  4,632  above  MSL,  that  may  be  an  exception.  However,  when  the 
Gamma  logs  of  the  wells  encountering  the  4,632  fracture  are  compared,  it  is 
obvious  that  the  section  is  not  continuous  and  therefore  not  directly  related. 

Four  of  the  holes  contained  a  small  amount  of  water  and  the  Neutron  logs  show 
seeps  in  the  fracture  cLreas  of  these  holes  but  not  in  others,  leading  to  the 
belief  that  this  is  perched  water  or  drilling  fluid. 
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U.  S.  GEOLOGICAL  SUftVEr 
WATER  RESOURCES  DiViSlOH 
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ALBUQUERQUE  DISTRICT 
CUCHILLO  NEGRO  DAM 
AGGREGATE  ANALYSIS 
SWDED~GL  REPORT  NO.  14735 


1.  REFERENCE:  Reference  is  made  to  Albuquerque  District  test  request 
E86aE30053,  dated  28  June  88,  requesting  testing  of  concrete  aggregate 
and  riprap. 


2.  SAMPLES:  The  following  samples  were  received  17  June  88: 

SWD  NO.  MATERIAL  SOURCE  AMOUNT 


C-1846  NATURAL  SAND  AND  GRAVEL  CUCHILLO  NEGRO  66  BAGS 

C-1847  CHUNK  STONE  CUCHILLO  NEGRO  1200  LB 


3.  PETROGRAPHIC  REPORT: 


A.  C-1846.  The  natural  sand  and  gravel  consisted  of  well 
rounded  particles  of  the  following; 


ROCK  TYPE 


PERCENT 


ACID  VOLCANIC 

43.4 

BASIC  VOLCANIC 

■  Jim 

INTERMEDIATE  VOLCANIC 

17.0 

QUARTZ 

5.  0 

FELDSPAR 

4.7 

SANDSTONE 

3.6 

CHERT 

3.3 

LIMESTONE 

O.B 

The  ACID  VOLCANIC  rocks  were  well  rounded,  fine-grained, 
slightly  fractured,  slightly  weathered  and  ranged  from  reddish  orange 
to  purple  in  color.  The  fractures  were  hairline,  tight  and  were  well 
healed  with  quarts.  The  acid  volcanic  rocks  appeared  to  be  rhyolites 
in  composition  and  about  30%  were  porphyritic.  No  volcanic  glass  was 
noted. 

The  BASIC  VOLCANIC  rocks  were  well  rounded,  fine-grained, 
slightly  fractured,  slightly  weathered  and  ranged  in  color  from  medium 
to  dark  gray.  The  fractures  were  hairline,  tight  and  were  well 
healed  with  quartz.  The  basic  volcanics  appeared  to  be  basalts  in 
composition  and  about  20%  were  porphyritic. 

The  INTERMEDIATE  VOLCANIC  rocks  were  well  rounded,  fine¬ 
grained,  slightly  fractured,  slightly  weathered  and  ranged  in  color 
from  yellowish  green  to  light  gray.  The  fractures  were  hairline,  tight 
and  well-healed  with  quartz.  The  intermediate  volcanics  appeared  to  be 
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andesites  in  composition.  No  volcanic  qlass  was  noted. 

The  QUAf’H'Z  was  clear  to  white,  hard,  dense,  durable  and 
slightly  weathered.  The  particles  were  subanqular  to  subrounded. 
Slight  i  ron--at£ti  ni  nq  was  noted  on  a  tew  of  the  quart-i  grains. 

The  FELDSF-AR  was  pink  to  white,  moderaitely  hard,  derise, 
durable,  and  subrounded. 

TF'ie  SANDSTONE  was  greenish  qray,  f  i  rie-qr  ai  ned  ,  sliqhtlv 
weathered  and  cemented  with  silica.  The  particles  were  rounded  to 
subrounded  in  shape. 

The  CHERT  was  varicolored,  hard,  dense,  durable,  and  was 
slightly  tractured.  The?  particles  were  subrounded  to  subanqular 
in  shape.  No  CHALCEDONY  was  noted. 

Ttie  LIMESTONE  was  medium  to  dairk  gray,  very  1 1  ne-qr  ai  ned  , 
dtinse,  durable  and  moderately  hard.  Particle  shape  was  rounded. 


B.  C-iS'47.  The  chunk  stone  sample  consisted  or  medium  to 
dark  gray,  fine-grained,  slightly  fractured,  slightly  weathered, 
moderatelv  hard,  dense,  durable  LIMESTONE,  About  80'/.  of  the  sample 
(C-1B47--A)  contio.ned  gray  and  light  brown  mottling.  Twenty  percent 
(C-1S47-E')  of  the  sample  was  thin-bedded.  The  fractures  were  hairline, 
tight  amd  filled  with  ca^icite.  Weathering  wais  noted  as  at  slight  dis¬ 
coloration  along  the  outer  surfaces  of  the  chunks  and  along  fractures. 
Chunk  sice  ra^nged  from  6"  S”  10”  to  12”  ;;  14"  >;  22. 


4.  RESULTS  OF  FREEiE-THAW  TESTING 


A.  C-1847-A  and  C~1846-B.  After  20  cycles  of  freece-thaw 
testing  the  slabs  remained  intact  with  only  very  minor  slaking  of 
sand-sice  pa^rticles  (SEE  PLATES  1  2). 


5.  RESULTS  OF  ALk.AL  1 -AGGREGATE  REACTION,  CHEMICAL  TEST: 


Results  of  the  Chemical  test  for  reactivity  of  aqgreqrste 
with  sodium  Fiydroxide  are  listed  in  the  following  table: 


E-142 


ALBUQUERQUE  DISTRICT 
CUCHILLO  NEGRO  DAM 
AGGREGATE  ANALYSIS 
SWDED-GL  REPORT  NO.  14735 


Sample  Point  Sc  Rc 


C—  1 S46  h  i  nt'E  A 

B 

C 

L  1 S  4  L  Q  c  a  e  e  A 

B 

C 


The  tests  show  that  both  samples  are  innocuous,  containinq 
no  reactive  minerals..  (SEE  PLATE  3), 
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SWD  SAMPLE  NO. 

GRADAI  ION,  X  PAiSSING 


TABLE  1 

OVERALL  GRADATION 


1-1/2" 
1  " 
3/4" 
1/2" 
3/3" 
#4 
#8 
#16 
#::50 
#50 
#  1 OO 
#200 


C  —  1  B  4  6 


100.  O 
99.3 
97 .  S 
95.  5 
39 . 6 
84.2 
75.  1 
6  7.6 
51.1 

38 . 5 

18.6 
9.1 
4 .  ■/ 


E-1A4 


f-iLeUQUERQUE  DISTRICT 
CUCHILLO  NEGRO  DAM 
A  G  G  f  A  E  G  A  I  E  H  N  A  L  '/SIS 
SWDED-GL  REPORT  NO.  1473.5 


TABLE  2 

RESULTS  OP  TESTS  OF  PLUS  #4  MAIL 


SWL'  SAiMPLfc.  NO. 

GRADATION,  %  PASSING 

2  1/2" 

I  —  I  /  2  " 
1  " 
3/  4  " 
1  /  2  " 


SPEC  1 1- 1 C  GRAVITY  (DULL  SSD; 

ABSORP  f 1  ON .  L 

PL.A  t  OR  ELONGL'iIED  PARfILL.ES,  7. 

LA  l  iBHASlON.  "B"  GFOADI  NO ,  'oUO  C'/LLES, 

LOSS 

SOUNDNESS.  MAGNESIUM  SULFA fE, 

5  LvLLEPI.  X  LOSS 

PLUS  1  ■' 
1”  -  3/4“ 
3/4''  _  3/8" 

3/3"  -  «4 

WEKYHTEU  AVERAGE 


1  Oo,  i.> 
98.  G 
95.  a 
90  „  9 
/  S ..  8 


i.> .  o 


1 3 . 9 


»  3 .  (..>  > 
3 . 0 


1  1/  .  .b 


13.1 
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I  AfJLE  3 

RESULTS  OF  TESTS  OF  MINUS  #4  MA lEf 


b  f'l  M 1" '  I...  E::.  N  L.i  li  B  E.  F'l 


S  I"' 1 1-  I  L  GEYm  V  .1.  1 'v  (IIhULK  SSL'E 
AL'SORE  ' 1  I  UN  ..  V, 

ORGAN  I C  IMRiJRI  T  it£S 


#4 

i  <.!U  .  >.! 

#8 

75. 3 

#16 

54.  / 

H30 

36. 4 

#50 

1  /  m 

#  1 00 

9 . 2 

#200 

.... 

2  -  4 '7' 

4 . 3; 

SA  I  I  SEAL TGI- 

bl  MJMl.T’lES::) .  TlALiMEb  1  UM  SULF A  I  £  . 

5  CYLLE3.,  LOESS 

#4  -  ttS 
ttES  -  it  lb 
#lb  -  #30 
E+  30  -  #5  '0 
MINUS  #50 


22,. 

\  *f .  / 
1  1  .  !.• 
S  4).  i.> 


E4E  [  IjM  I  l.iD  A'v'!r-Rt4.jE. 


1 9 .  'I 
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TABLE  4 

RESULTS  OF  TESTS  OF  RIPRAP 


SWU  SAMPLE  NO. 

C  ~  1  S'  4  6 

C—lirJ^o-'A  IJ— IB'J'O  — B 

SPECIFIC  GRAVITY  (BULL  3SD) 

2  270 

ABSORPTION,  7 

0 .  4 

LA  ABRASION,  "1"  GRADING,  lOOO 
REVOLUTIONS,  a,  LOSS 

-rf  c 

-J  •  vJ 

■ 

SOUNDNESS,  MAGNESIUM  SULFATE,  %  LOSS 
2-- 1/2"  --  1--1/2" 

1 ..  4 

SOUNDNESS.,  FREEZING  AND  THAWING 

NUMBER  OF  CYCLES 

NUMBER  OF  FRAGMENTS* 

■/.  REMAINING* 

2C>  :  2(J 

1  :  1 

97,4  5  95.4 

INCLUDES  FRAGMENTS  REMAINING  A I  END  OF  TEST  WEIGHING 
MORE  THAN  25X  OF  THE  INITIAL  DRV  WEIGHT. 

^*-*3EE  SAMPLE  C--1530'l  RESULTS 
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Sample  C-ia47-A  a-fter  20  cycles  of  freezing  and 


thawi no . 
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Sample  C-1847-B  beTore  freesinq  and  thawing. 


r‘ 


Sample  C-1847-B  after  20  cycles  of  freezing  and  thawing. 
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.'ITY  OF  AGGREGATE  August,  1988 


Diamond  Core  Laboratory  Test  Results 


FOX  &  ASSOCIATES  OF  NEW  MEXICO.  INC. 
CONSULTING  ENGINEERS  AND  GEOLOGISTS 


ALBUQUERQUE  OFFICE  3412  BRVN  MAWR  DRIVE.  NE 

ALBUQUERQUE  NEW  MEXICO  87107 

(605)884-0900  AUQUSt  13,  1984 


Corps  of  Engineers  Job  No.  434690 

Construction  Branch 
P.  0.  Box  1580 
Albuquerque,  NM  87103 

Attention:  Mr.  Don  Luna 


Subject:  Laboratory  Test  Results  for  Cuchillo  Negro  Creek  (Item  0002) 
DACW47-83-D-0023,  Delivery  Order  #DM0007 


Gentl emen: 

The  results  of  the  laboratory  testing  on  the  rock  core 
for  Cuchillo  Negro  Creek  are  presented  on  the  attached  table. 

The  remaining  untested  rock  core  is  being  held  at  our  office 
pending  further  instructions. 

If  you  have  any  questions,  please  contact  our  office. 


FOX  &  ASSOCIATES  OF  NEW  MEXICO,  INC. 


I IV,  I  *  I  M  n  •  III 

Area  Manager 


Copies:  Addressee  (2) 
jcg 


A  FO*  COMPANY 
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SUMMARY  OF  LABORATORY  TEST  RESULTS  ON  ROCK  CORE 
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SUMMARY  OF  LABORATORY  TEST  RESULTS  ON  ROCK  CORE 
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SUMMARY  OF  LABORATORY  TEST  RESULTS  ON  ROCK  CORE 
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Record# 

HOLE 

DEPTH 

DIA 

LEN 

PS  I 

DEN 

RK 

MOD 

1 

CN-CH-1 

20.0  -  22.0 

2.391 

5.944 

25,857 

— 

LIMESTONE,  FINE  GRAINED 

2 

CN-CH-1 

58.0  -  59.0 

2.392 

5.900 

21,096 

162.7 

LIMESTONE,  FINE  GRAINED 

3 

CN-CH-1 

69.5  -  70.0 

2.392 

6.192 

6,698 

— 

SHALE,  WITH  LIMESTONE 

4 

CN-CH-1 

71.5  -  72.0 

2.393 

5.955 

7,188 

167.1 

SHALE,  WITH  LIMESTONE 

5 

CN-CH-1 

74.0  -  75.0 

2.393 

5.952 

12,674 

— 

SHALE, CALCAREOUS 

.  . 

6 

CN-CH-1 

78.5  -  79.0 

2.393 

5.842 

9,294 

— 

LIMESTONE,  SHALE  PART. 

7 

CN-CH-1 

93.0  -  94.0 

2.387 

6.481 

4,626 

158.3 

SHALE,  CALCAREOUS 

8 

CN-CH-2 

40.0  -  41.0 

2.408 

6.128 

15,173 

167.1 

LIMESTONE 

9 

CN-CH-2 

56.0  -  57.0 

2.400 

5.715 

9,549 

157.7 

SHALE,  CALCAREOUS 

10 

CN-CH-2 

59.0  -  60.0 

2.366 

5.709 

4,253 

156.4 

LIMESTONE,  ARGILLACEOUS 

11 

CN-CH-3 

31.0  -  32.0 

2.392 

5.970 

28,617 

169.6 

LIMESTONE 

12 

CN-CH-3 

64.0  -  65.0 

2.391 

5.960 

4,900 

— 

SHALE,  LIMESTONE 

13 

CN-CH-3 

71.0  -  72.0 

2.398 

6.012 

13,241 

— 

LIMESTONE,  SHALEY 

14 

CN-CH-3 

77.0  -  78.0 

2.387 

6.041 

6,749 

165.8 

SHALE,  CALCAREOUS 

15 

CN-CH-9 

10.5  -  11.0 

2.401 

6.101 

19,065 

163.9 

LIMESTONE,  FINE  GRAINED 

16 

CN-CH-9 

41.0  -  41.5 

2.397 

5.873 

10,461 

160.8 

LIMESTONE,  ARGILLACEOUS 

17 

CN-CH-10 

20.5  -  21.0 

2.40 

5.730 

17,468 

162.7 

LIMESTONE 

18 

CN-CH-10 

36.5  -  37.0 

2.393 

6.113 

9,864 

159.5 

SHALE,  CALCAREOUS 

19 

CN-CH-11 

14.0  -  14.5 

2.407 

5.790 

18,727 

163.3 

LIMESTONE,  FINE  GRAINED 

20 

CN-CH-11 

33.0  -  34.0 

2.397 

6.130 

17,647 

163.3 

LIMESTONE,  FINE  GRAINED 

21 

CN-CH-12 

15.0  -  16.0 

2.403 

5.831 

14,069 

— 

LIMESTONE,  ARGILLACEOUS 

22 

CN-CH-12 

33.0  -  33.5 

2.399 

6.140 

9,711 

— 

SHAI£,  CALCAREOUS 

. . 

23 

CN-CH-15 

33.7-35.0 

2.43 

5.35 

6,998 

167.8 

LIMESTONE , GRAY , HARD 

4.71E+06 

24 

CN-CH-16 

29.7-30.6 

2.41 

4.96 

14,848 

173.9 

LIMESTONE, DK.  GRAY, HARD 

2.14E+07 

25 

CN-CH-16 

42.1-43.4 

2.43 

4.99 

16,459 

173.4 

LIMESTONE, GRAY, HARD 

1.51E+07 

26 

CN-CH-17 

30.0-31.0 

2.64 

4.71 

6,587 

166.9 

LIMESTONE, LT.  GRAY, HARD 

6.12E+06 

27 

CN-CH-17 

35.1-36.8 

2.64 

4.63 

1,638 

158.9 

SHALE, BROWN, MOD.  SOFT 

1.32E+06 

28 

CN-CH-18 

11.4-13.0 

2.62 

5.01 

17,963 

174.1 

LIMESTONE, LT.  GRAY, HARD 

9 . 94E+06 

29 

CN-CH-18 

25.0-26.3 

2.62 

4.93 

19,220 

172.6 

LIMESTONE , GRAY , HARD 

1.09E+07 

30 

CN-CH-19 

32.4-33.9 

2.44 

4.88 

5,553 

171.9 

LIMESTONE , GRAY , HARD 

3.03E+06 

31 

CN-CH-19 

45.6-47.3 

2.44 

4.80 

5,299 

172.4 

LIMESTONE, GRAY, SL.  WEA. 

2 . 84E+06 

32 

CN-CH-20 

7. 0-8. 4 

2.66 

4.84 

14,025 

172.3 

LIMESTONE , MED . GRAY , HARD 

4.19E+06 
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CUCHILLO  NEGRO  DAMSITE 
SUMMARY  OF  UNCONFINED  COMPRESSIVE  STRE 
OF  ROCK  CORE  SAMPLES 


HOLE 

NUMBER 

DEPTH 

(FEET) 

CORE 

DIAMETER 

(INCHES) 

CORE 

LENGTH 

(INCHES) 

UNCONFINED 

COMPRESSIVE 

STRENGTH 

(PSD 

DENSITY 

(PCF) 

MODUL 

OF 

ELAST 

CN-CH-1 

20.0 

- 

22.0 

2.391 

5.944 

25,857 

... 

-- 

CN-CH-1 

58.0 

- 

59.0 

2.392 

5.900 

21,096 

162.7 

-- 

CN-CH-1 

69.5 

- 

70.0 

2.392 

6.192 

6,698 

... 

-- 

CN-CH-1 

71.5 

- 

72.0 

2.393 

5.955 

7,188 

167.1 

-- 

CN-CH-1 

74.0 

- 

75.0 

2.393 

5.952 

12,674 

... 

-- 

CN-CH-1 

78.5 

- 

79.0 

2.393 

5.842 

9,294 

... 

-- 

CN-CH-1 

93.0 

- 

94.0 

2.387 

6.481 

4,626 

158.3 

-- 

CN-CH-2 

40.0 

- 

41.0 

2.408 

6.128 

15,173 

167.1 

CN-CH-2 

56.0 

- 

57.0 

2.400 

5.715 

9,549 

157.7 

-- 

CN-CH-2 

59.0 

- 

60.0 

2.366 

5.709 

4,253 

156.4 

-- 

CN-CH-3 

31.0 

- 

32.0 

2.392 

5.970 

28,617 

169.6 

-- 

CN-CH-3 

64.0 

- 

65.0 

2.391 

5.960 

4,900 

... 

-- 

CN-CH-3 

71.0 

- 

72.0 

2.398 

6.012 

13,241 

... 

-- 

CN-CH-3 

77.0 

- 

78.0 

2.387 

6.041 

6,749 

165.8 

-- 

CN-CH-9 

10.5 

- 

11.0 

2.401 

6.1Q1 

19,065 

163.9 

-- 

CN-CH-9 

41.0 

- 

41.5 

2.397 

5.873 

10,461 

160.8 

-- 

CN-CH-10 

20.5 

- 

21.0 

2.40 

5.730 

17,468 

162.7 

-- 

CN-CH-10 

36.5 

- 

37.0 

2.393 

6.113 

9,864 

159.5 

-- 

CN-CH-11 

14.0 

- 

14.5 

2.407 

5.790 

18,727 

163.3 

-- 

CN-CH-11 

33.0 

- 

34.0 

2.397 

6.130 

17,647 

163.3 

-- 

CN-CH-12 

15.0 

- 

16.0 

2.403 

5.831 

14,069 

... 

-- 

CN-CH-12 

33.0 

- 

33.5 

2.399 

6.140 

9,711 

... 

-- 

CN-CH-15 

33.7- 

35 

.0 

2.43 

5.35 

6,998 

167.8 

4.71E 

CN-CH-16 

29.7- 

30 

.6 

2.41 

4.96 

14,848 

173.9 

2.14E 

E-157 
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CN-CH-16 

42.1-A3.4 

2.43 

4.99 

16,459 

173.4 

1.51E 

CN-CH-17 

30.0-31.0 

2.64 

4.71 

6,587 

166.9 

6.12E 

CN-CH-17 

35.1-36.8 

2.64 

4.63 

1,638 

158.9 

1.32E 

CN-CH-18 

11.4-13.0 

2.62 

5.01 

17,963 

174.1 

9.94E 

CN-CH-18 

25.0-26.3 

2.62 

4.93 

19,220 

172.6 

1.09E 

CN-CH-19 

32.4-33.9 

2.44 

4.88 

5,553 

171.9 

3.03E 

CN-CH-19 

45.6-47.3 

2.44 

4.80 

5,299 

172.4 

2.84E 

CN-CH-20 

7. 0-8. 4 

2.66 

4.84 

14,025 

172.3 

4.19E 

CN-CH-21 

7. 8-8. 5 

2.60 

4.28 

12,068 

165.2 

4.32E 

CN-CH-21 

46.5-47.5 

2.43 

3.57 

2,879 

162.4 

1.84E 

CN-CH-21 

74.5-75.4 

2.40 

4.63 

3,267 

167.6 

3.  HE 

CN-CH-22 

52.1-53.2 

2.36 

4.67 

1,147 

162.8 

1.60E 

1 
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Borehole  Csunera  Surveys 
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Dal.  lets,  I  or.  as  75235 


BUBMITTAL  OF  SWDED-GL  REPORT  14693 


31'  pages / 


PROJECT:  CUCHILLO  NEGRO  DAM  SITE  f  Contract  :Mo. 

Feature:  VIDEO  INVESTIGATIONS  OF  SELECTED  : 

BOREHOLES  : 


TEST  REOUEST  NO.:  ES680027  :  From:  Chief 

Dated:  18  March  1988  :  Geotcfchrii  cal  j>r 

Received:  25  March  1988  :  Albuquerque  j  ri  sti~  i  r.t 


I  dent i 1 i cat i on : 


BOREHOLES  1,  3,  15,  16,  17,  18  AND  20. 


Oates;  23  through  25  March  1988 
REMARI’^S; 


SEE  ATTACHED  PAGES. 


Report  sent  to: 

rtl buquerque  District 


Copy  Turni shed; 


Date: 

09  May  88 


:  Name  and  titles 
s  WILLIAM  R.  1ANNER 
:  Director 
s  SWD  Laboratory 


E-159 


■  ;  i..4  I.:  r  1  NVL:.;.;  i  ^  I ;  i  iM 

f::EPL)R'l  NO. 


i'  ea^ 


I  I  t  v'V' 


-■1:?' ERi;Ne:Es  xa  m*.idf' 

f'st  EBA980027 ,  df^tfct  iO  fiarcd 
K-t  i  qa‘1- 2  pns  rrin-J  qct  cd  DorJ  iio 

nc  thfci  week  of-  2i  ^938. 


tci  buquerc,vu'..'  j.'i  Blwi  o*. 
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f-URtMOLE  ANALYSIS 
Input  Data 


.  j  [  Nir'i.  (lit- 

1.  ].  Hoi  e  NarftG 
i  .>r  ' :)  /  i  iio  j  B'  Size 
!  i?  Dr  :i.  entati  on 


l-Licriii ')  i  o  Neqrc;  >■  (!:; 
i 

NX 

Vert  1  ca.i 


Dscth  to 

Dtoth  to 

Apparent 

Apparent 

Joint 

lOf  jf 

Battos  o4 

Bip 

Midth 

Type 

Refiaris 

-'■loturs 

Fraoture 

Direction 

(Inches) 

Host  Or  fion riQ  lO'jcec  -rci 
side  Nall  vieNinc  caitera. 

0“5‘  no  casinp  ■  DO'in^  ur;.^i 
diiu  eniarpej  frc!?  casiop  ‘■s.vcvi 

C  ' 

I  ; .  1 

0.2500 

Dper 

Nc  Dip  Oirsctior  hctec. 

l3.c 

16.? 

0.2500 

Spen 

.70  Z'lo  OirS'CtJor;  N'Ciec. 

i?.e 

130.  C 

0.2500 

Open 

^  I'  .  4.' 

3o.O 

lao.o 

0.0625 

Healed 

ziont  v.-iTsl  iill;-?. 

-n  * 

■"T  r. 

J.‘  .  ■? 

0.0625 

Healed 

No  CiO  firectior  hotei. 

Light  .Tiinerai  Filli-g. 

:  •< 

37.9 

Top  O'  oavity  -  rocr  (tiisi'-g  - 
Soring  enlarges. 

79, 4 

39.4 

Bottoi  oF  cavitv. 

AT  A 
‘f 

44,2 

0.('3)3 

Healed 

r<o  Dip  Directis"  ‘.ctsu. 

Light  sineral  tilling. 

4m 

43,3 

0.2500 

Open 

No  Dip  Bireotiso  Noted. 

/•  ?  C 

46,9 

240.0 

0.0625 

Healed 

Light  Mineral  tilling. 

45.0 

48,9 

0. 0625 

Healed 

Nc  Bip  E'lrectior  Noted. 

Ligiit  sine'ai  *i21ind. 

!4.: 

JO,  3 

240.0 

0.0625 

Healed 

e,r 

rc  7 

JJ,  / 

10.0 

0. 1250 

Open 

CT  e 

^7  c 

j/ ,  j 

Top  oF  vertical  tractiire. 
tiqnt,  roci;  troier  'Out  ov 
drilling  action. 

39,9 

Bottco  Dt  vertical  tractore. 

64 . 9 

64,9 

HorioD.nta!  f’ictore,  open, 
soring  enlarged,  cavity  noted. 

C  J 

t 

65.4 

Bottoa  ot  cavitv. 

72. B 

73.5 

10.0 

0.0313 

Healed 

Light  sinera!  Filling. 

IRb 

78.1 

10.0 

0.0625 

Healed 

Light  iineral  Filling. 

Si'.  4 

80.4 

Top  of  cavity. 

82.6 

82.6 

■  Bottoe  oF  cavity. 

86.6 

87.5 

0.3500 

Healed 

No  Bip  Bi reel ion  Noted, 
eight  Bineral  Filling. 

89.4 

89.9 

315.0 

0.0313 

Healed 

Light  aineral  Filling, 

89.6 

90.5 

330.0 

0.0313 

Heated 

Light  laineral  Filling. 
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Ba.REHOLE  ANALYSIS 
Output  Data 


:  Cuchiiilo  Neq^o  ji.ni 
s  1 
:  NX 

:  V&rtical 


Pr  o  ;i  t?ct.  N  affiG 
I  -i  J  o  i  PI  a  £■' 
J.  .1  I  -I  Cl  i  e  1  :r  q 

(■?  O'"  1  ent  at  i  on 


[igDth  Dip  Dip  iiiiith  of 

to  Direction  of  Fracture 
Fracture  of  Fracture  Fracture  (Inches) 


10.2 

82.1 

0.0342 

16.3 

74.6 

0.0665 

17.0 

IBO.O 

21.9 

0.2319 

35.0 

18G.0 

72.8 

0. 0185 

T  ? 

63.6 

0.0278 

39. A 


4.3.8 

72.8 

0.0093 

.«  vl  0 

•*‘t»  S 

77.3 

ACC  4 
V. VJJI 

46.2 

240.0 

79.9 

0.0109 

48.5 

74.6 

0.0166 

e  t  Q 

Jf .  C 

240.0 

y 

/  7  .  U 

0.0138 

ffr  e 

10.0 

63.6 

0.0556 

c*?  c 

J  a  J 


M.9 

i5.A 


““  1 

/  .  i. 

iO.O 

70.5 

0.0105 

77.8 

10.0 

63.6 

0.0278 

80.4 

82.6 

37.1 

74.6 

0.0931 

89. 7 

315.0 

63.6 

0.0139 

90.1 

330.0 

74.6 

0.0083 

Joint 


TyEe 

SeEar.ye 

Coen 

host  of  borino  Icqded  fras 
side  wail  tiewing  casera. 

0-5'  -  no  casing  -  dcing  b-'d'En 
and  enlarged  froiTi  casi'iQ  ;5d:.a;. 
Mo  Dip  Direction  iiited. 

Cper; 

ho  Dip  Direction  lictec. 

open 

healed 

Light  sine'a!  filiind. 

Healed 

No  Dip  Directior:  hoted. 

Healed 

light  if'.ns'il  fiLinp. 

Top  ot  cavity 

rock  fiissirg  -  boring  enla'gad  - 
Sottos  of  cavity. 

No  Dip  Directio'  Noiad. 

Dpsn 

Light  ii:nE'’al  filling. 

No  Dio  Directior  hotec. 

healed 

Light  eineral  filling. 

healed 

No  Dip  Direction  Noted. 

Light  liinera!  filling. 

Healed 

Cpe.n 

Tod  o<  vertica'.  f^actu's. 
tight,  rccs  proker  cv.t  dv 
drilling  action. 

Potto*  ot  vertical  Fractu’’ 
Horizontal  frazture.  Dper-, 
boring  enlarged,  cavitv  no 
Bottoit  of  cavity. 


Healed 

Light  ftineral  filling. 

Healed 

Light  iTiineral  tiliinc. 
Top  of  cavity. 

Bottoe  of  cavity. 

Healed 

No  Dip  Direction  Noted 
Light  ■ineral  filling. 

Healed 

Light  liinera!  filling. 

Healed 

Light  linerai  filing. 

t*  C  R  d  H  Cj  L  t  A 1-4  M  L  Y  £  1  b 
0  u  t  p  L- 1  Data 


ijuchi 

1 

NX 


Jepth  Dsp  2ip 

to  Directiori  of 
Fracture  of  F-acture  Fracture 


Bidth  of 
Fracture 
\I' cheai 


Joint 

Tyse 


Resarks 


9; 


Enc  D*  videctaoino,  caainc  ir 
Doi'ing. 


E-164 


u 

REHQLE 

ANALY 

SIS 

1  n  p  u  t 

Data 

p 

.-r.  ipr-t 

I'Lame  : 

Cue hi  j  i  n 

\^E:UY'  r. 

‘  c-i ;  i  1 

Ur  i  i 

.1  !-f  I'j  1  e 

Namte  ; 

jj:-"  1 

J.  rl  ij  .1.  €? 

E  i  :’  £•  : 

M.K 

•■iOl  0 

3  enta 

t  ion  i 

Verti  c;ai 

IDtr:  tu 

Depth  to 

Apparent 

Apparent 

Joint 

fop  of 

Botto*  of 

Dip 

Nidth 

Type 

fteaarke 

■artLT? 

Fraotore 

Direction 

iinc.hes) 

Scat  ct  eering  ioepse  iron 

5idt'  witll  VlBRinC;  LoiIETqj 

4.0 

4.0 

Bi'ttne  of  cisinq. 

6.1 

6. 1 

wattr  inrluv  aieng 
hcfltiBd  fracture. 

9.4 

0.2500 

Open 

No  Dip  Direction  rioted. 

Horizontal  end  oartiall  coer. 

Rod  drcKen  aiorc  ‘ractore  c.ane, 

■7. 1 

17.3 

12C.0 

0.2500 

Open 

FartialD.  open,  rcc>-  t-cser  a. eng 
fractu'e  olane. 

iS.o 

18.2 

280.0 

0.2500 

Open 

Partially  open,  rou  b'cn:?-  alone 
fracture  Plane. 

14.7 

19.8 

330.0 

0.7500 

Open 

Rock  broken  out  alon;  fracture  clane, 

27.0 

27.1 

0.1250 

Healed 

•«  Dip  Direetjon  Noted. 

27.2 

C.OOOO 

Tight 

No  Dip  Direction  rioted. 

Hc'tizontal  and  bairlme, 

23.3 

23.4 

0. u30C 

Open 

ho  Dip  Direzticn  tioted. 

2S.3 

29.5 

90.0 

0. 1300 

Open 

Brcren  out  2v  c'-ilhnQ  action. 

32. 0 

32.1 

C.OOOO 

Tight 

ho  Dip  Direction  liotec. 

Hairline, 

35.3 

35.9 

0.0000 

Tight 

No  Dip  Direction  hetea. 

Hairhne. 

35.9 

36.2 

240.0 

0.1700 

Open 

3b.  3 

J  b .  --■» 

Tor  of  cav'itv,  reck  broken  away  ‘’•D.'i 
Doring  wail,  tc'inc  enlaroed. 

7~  7 

37,3 

Botto®  of  cavitv. 

i9.9 

49.9 

Healed,  ho’-izonta!  fracture. 

J.J.  3 

C*".  7 

J,,.  O 

Top  of  slighti,  trolen  zone,  boring 
elightly  enlarged. 

54.0 

54.0 

Bottoii  of  alightiv  broken  zone. 

56.6 

56.6 

Top  of  drosen  zone,  rocs  b’-oken  away 
fro*  bo-ino  wail,  boring  eruaroed. 

64.0 

64.0 

Botto*  of  broren  zone. 

65.4 

65.4 

Hater  level. 

66.7 

67.3 

0.1300 

Open 

No  Did  Direction  Noted. 

68.5 

68.7 

10.0 

C.COlO 

Healed 

Hairline  with  iiqht  sinerai  filling. 
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BQRfc-riULE  ANAL 
Input  Data 


I  S 


5'1 


Djptr:  tc 
EottDS  Ot 


AoparJnt 

Sip 

tirsctiDn 


tepir-rt 

iii-jth 

i'nchss) 


jDint 

Type 


Resirlis 


fop  oR  t'acture  pone,  rccr;  sliihtlv 
broken,  oorino  dii:  irr.act,  no 
EnlirceHent, 

(?. ivOv  hePied  No  Dip  Direction  Noteo. 

Filled  «itn  roL«:  deoris,  receRE'tec 
wit.'i  shite  satenal. 

No  Dip  D-recticr'  KcteP. 

Filled  with  S'cttled  seterial. 

Bottos  of  factLre  ccne.  enc  of 


1. 


healec 


BOREHOLE  ANALYSIS 
Output  Data 


r-TD,iF>ct  Name  :  Guchii  lo  Neqro  Dam 
DK  i  .1 J.  Hc'.l  e  Ncirne  :  3 
Drill  Hole  Size  :  MX 
Dr.il  l  HoJ  f  Or  ientation  :  Vertical 


Depth 

to 

Fracture 

Dip 

Direction 
of  Fracture 

Dip 

of 

Fracture 

Uidth  of 
Fracture 
(Inchest 

Joint 

Type 

Renarks 

4.0 

b.l 

9.4 

0.0 

0.2500 

Open 

Host  of  boring  logged  fror 
side  wall  viewing  camera. 

Botton  of  casing. 

Hater  influx  along  horiiDritai 
healed  fracture. 

No  Dip  Direction  Noted. 

17.5 

120.0 

70.5 

0.0836 

Open 

Horizontal  and  partiallv  open. 

Rock  broken  along  fracture  olane. 
Partiallv  open,  rock  broken  along 

IG.l 

280.0 

38.8 

C.1947 

Open 

fracture  plane. 

Partially  open,  rock  broken  along 

19.8 

330.0 

21.9 

0.6957 

Open 

fracture  plane. 

Rock  broken  out  along  fracture  plane, 

27.0 

16.8 

0.1197 

Healed 

No  Dip  Direction  Noted. 

27.2 

0.0 

0.0000 

Tight 

No  Dip  Direction  Noted. 

23.3 

16.8 

0.0287 

Open 

Hortizontal  and  hairline. 

No  Dip  Direction  Noted. 

28. 9 

90.0 

78.3 

0.0263 

Open 

Broken  out  by  drilling  action. 

32.0 

16.8 

0.0000 

Tight 

No  Dip  Direction  Noted. 

35.8 

16.8 

0.0000 

Tight 

Hairline. 

No  Dif  Direction  Noted. 

36.0 

240.0 

50.4 

0.1084 

Open 

Hairline, 

36.3 

37.: 

49.9 

52.3 

54.0 

56.6 

64.0 

65.4 
67.0 

67.5 

0.0497 

Open 

Top  of  cavity,  reck  oroken  awav  troa 
boring  wall,  boring  enlarged. 

Bottci  of  cavity. 

Healed,  horizontal  fracture. 

Top  of  slightly  broken  zone,  boring 
slightly  enlarged. 

Bottoa  of  slightly  broken  zone. 

Top  of  broken  zone,  rock  broken  away 
froa  boring  wall,  boring  enlarged. 
Bottoa  of  broken  zone. 

Hater  level. 

No  Dip  Direction  Noted. 

68.6 

10.0 

38.8 

0.0008 

Healed 

Hairline  with  light  aineral  filling. 

f 
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BOREHOLE  ANALVEIS 
Output  Data 


Pi  -ri  jf?ct  Marne? 
DriJl  Hole  Marne 
Drill  Hole  Size 
Ha  1  e  Or  i  er 1 1  at  i  on 


CuchijJo  Meqro  Dar/i 
MX 

Vertical 


Depth  Dip  Dip  Width  of 

to  Direction  of  Fracture 
fracture  of  Fracture  Fracture  (Inchesi 


71.4 

75.  t 

58.2 

0.1002 

Healed 

?6.e 

5C.4 

0.2551 

Healed 

77.1 

Top  of  fracture  zone,  rock  slishtly 
broken,  boring  wall  intact,  no 
enlargement. 

!«o  Dip  Direction  Noted. 

Filled  Kith  rock  debris,  recenented 
with  white  material. 

No  Dip  Direction  Noted. 

Filled  with  ftottled  aatenal. 

Bottoe  of  fracture  zone,  end  of 
videotape. 


BOREHOLE  ANALYSIS 
Input  Data 


Project 

Name 

Cue  hill o  Neq  r  o 

Di'ill  Hole 

Name 

15 

Drill  Hole 

Size 

HQ 

Hole  Orient 

at  i  on 

Vert i cal 

Dsct.h  to 

Depth  to 

Apparent 

Apparent 

Joint 

lop  of 

Bottoe  of 

Dip 

Hidth 

Type 

Reaarics 

Fracture 

Fracture 

Direction 

(Inches) 

3!. 8 

31.8 

Start  videotape. 

3!. 9 

32.0 

270.0 

0.1250 

Healed 

Light  aineral  filling. 

33.7 

33.9 

60.  D 

0.1250 

Open 

Partly  filled  with  dark  rin. 

34.0 

34.5 

260.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

3E.3 

38.5 

60.0 

0.2500 

Healed 

Light  aineral  filling. 

39.1 

40.0 

225.0 

0.1250 

Healed 

Light  aineral  filling. 

41.7 

42.5 

260.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

47.6 

43.3 

270.0 

0.0010 

Healed 

Hairline  with  light  mineral  filling. 

47.8 

47.8 

0.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

49.4 

50.3 

260.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

55.3 

56.0 

220.0 

0.0625 

Qpen 

Partly  filled  with  It  cin. 

57.2 

58.2 

270.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

5c. 0 

58.6 

270.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

62.9 

63.8 

260.0 

0.0625 

Healed 

Light  aineral  filling. 

64.3 

64.6 

270.0 

0.0625 

Healed 

Light  aineral  filling. 

64.9 

65.7 

250.0 

0,1250 

Open 

Partly  filled  Nith  It  am. 

65.4 

65.4 

Water  level 

65.8 

66.0 

45.0 

0.1250 

Open 

Partly  filled  with  It  am. 

66.3 

66.5 

45.0 

0.1250 

Healed 

Light  aineral  filling. 

69.5 

69,7 

60.0 

0.0020 

Healed 

Hairline  with  light  aineral  filling. 

70.1 

71,0 

260.0 

0.3750 

Open 

Partly  filled  with  It  ain. 

70.7 

71.8 

260.0 

0.1250 

Healed 

Light  aineral  filling. 

76.0 

76.0 

Fracture  zone,  nuaerous  fractures 
1/16  inch  wide. 

77.0 

77.0 

Bottoa  of  fracture  zone. 

77.6 

79.0 

225.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

77.8 

78.0 

60.0 

0.0010 

Open 

Hairline. 

78.2 

78.3 

60.0 

0.0010 

Healed 

Hairline  with  light  eineral  filling. 

78.3 

78.5 

60.0 

0.0010 

Healed 

Coaplex  and  hairline  with  light 
Aineral  filling. 

78.6 

78.8 

60.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

78.9 

79.1 

60.0 

0.0010 

Healed 

'  Hairline  with  light  aineral  filling. 

79.2 

79.6 

60.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 

79.4 

79.4 

0.0 

0.0010 

Healed 

Horizontal  and  hairline  with  light 
aineral  filling. 

79.5 

79.8 

60.0 

0.0010 

Healed 

Hairline  with  light  aineral  filling. 
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BOREHOLE  ANALYSIS 
Input  Data 


!-‘ro  iecl 

i'MaiTic? 

Lucritllc-  riRcjro  Da/n 

Dr  i 

11  Halo 

Name 

15 

Dr  i 

11  Hole  Sire 

HG! 

Hole' 

Oriontstion 

Verti cal 

Dsptf:  to 
Top  of 
Fractur? 

Oepth  to 
Bottoa  of 
Fracture 

Apparent 

Dip 

Oirection 

Apparent 

Midth 

finches) 

Joint 

Type 

ReAarks 

80.0 

ac-.o 

End  of  videotapeinp. 

T 


tfOREHOLE  ANALYSIS 
OLitput  Data 


'i  L-li'Ct.  N'iJ.JHB  “ 

Cuch  1  I  j  Cj 

Neqro  i 

■  .1.  r  iC'-i  iMc-iMi'E’  S 

J.5 

I  1  i  r-ioJ.  Size  - 

HQ 

e  Or  ;i  ei'it  at  :i.  on  : 

Vet' 1 1  cat 

Dspth 

to 

Fracturs 

I'ip 

Direction 
or  Fracture 

Dip 

of 

Fracture 

Ifidth  of 
Fracture 
(Inches) 

Joint 

T  v'De 

Resarks 

51.8 

270.0 

17.6 

0.1 191 

rfeaieil 

Start  viaestace, 

Lipht  sine,’'al  qljjng. 

55.9 

60.0 

32.4 

u . 1 055 

Ooen 

Fartly  fuiso  Kith  fiir. 

ti 

260.0 

57.8 

0.0005 

Healed 

Hairline  witt  lignt  Birierai  ti.iing. 

55.4 

60.0 

32.4 

0.21U 

Healed 

Licht  sineral  filling. 

35.5 

225.0 

70.7 

0.0413 

H0dl  0lJ 

Light  sineral  t;lii''g. 

•*^1  1 

260.0 

60.5 

0.0004 

Healed 

Hairline  eith  light  ftineraj  ‘■ihirc. 

48.0 

370.0 

65.8 

0.0004 

Healed 

Haifline  aitn  light  sinera,  'i;.:’ig. 

47.3 

0.0 

0,0 

0.0010 

Heated 

Hai’-line  with  light  Eine'-a;  f.liicg. 

49.8 

260.0 

70.7 

0.0003 

Healed 

Hairline  Hitt  iign:  sinerai  tii.irig. 

55.7 

220.0 

65,8 

0,0257 

Open 

Fartly  filled  ititr  it  fih. 

57.7 

270.0 

72.5 

0.0003 

healed 

Hai'iine  tilth  light  fins'-a!  *ii.i'g. 

.  *; 

270.0 

62.3 

0,0005 

Healed 

Hairline  with  light  ji.nera!  tillihg. 

63.3 

360.0 

70.7 

0.0207 

llfh:  tilling. 

64, 4 

2’0.0 

43,6 

0,0453 

Healed 

Light  fiineral  fillirg. 

250.0 

68.5 

0,0458 

'Open 

Fa''tly  filled  witn  it  am. 

e  A 

3  J  •  *t 

t5.5 

45.0 

32.4 

0.1055 

Dcen 

tvater  le»el 

Fartlv  filled  aitt  It  iih. 

»*.A  i  4 

45.0 

32.4 

0. 1055 

Healed 

Light  ittinera;  *111  mg, 

,  .4, 

sO.O 

32.4 

0.0017 

Healed 

Hairhne  nith  light  eihp'il  ti'lmg. 

260.0 

70.7 

0,1239 

Seen 

Fartly  fillec  with  It  ti'. 

0.3 

260.0 

74.0 

0,0344 

Healed 

.ight  s-ineral  tilling. 

7  a.  0 

T 

•  •'  •  V 

■3.3 

225.0 

77.3 

0,0002 

Healed 

Fracture  dcne,  t'*a:tL!''e5 

lit  inch  Wide. 

Bctthi  of  fracture  done. 

Hairline  Kith  light  «i'eral  *i.:!"3. 

77.9 

60,0 

32.4 

O.OC08 

Dpep 

Hairline. 

1-)  f 

60,0 

17.6 

0.0010 

Healed 

Hairline  Kith  light  Eineral  *ir.m'g- 

7S.4 

60,0 

32.4 

0.0008 

Healed 

'Sotole*  and  nairiine  Kith  light 

78.7 

60,0 

32.4 

0.0006 

Healed 

sineral  fiHing. 

Hamlire  Kith  light  mneral  filling. 

■■9.0 

60,0 

32.4 

0,0008 

Healed 

Hairline  Kith  light  eineral  fil-irg. 

79.4 

60,0 

51.8 

0.0006 

Healed 

Hairhne  Kith  light  ninera.  fiiiirg. 

79.4 

0,0 

0.0 

0,0010 

Healed 

Horidontai  and  hairhne  Kith  iigtt 

79.7 

60,0 

43.6 

0.0007 

Healed 

tinerai  filling. 

Hairhne  Kith  light  sine^al  filling. 
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BOREHOLE  ANALYSIS 
InpLit  Data 


'  C)  j  t  f-ianiE' 
r' 1  .!  i  Hijl“  NatTiG 
M"  ;i.  j  1  Ho]  e  Sire 
ji  r?  Orientation 


Cuchili  o  Neqrc. 
16 
HQ 

Verti cal 


DsEtr.  to 
Top  of 

F^dCtijre 

Depth  to 
B'ottoi  at 
Fractiire 

Apparent 

Dip 

Direction 

Apparent 
Midth 
! Inches  1 

Joint 

Type 

Resarli 

30.  S 

30.8 

Stirt  videotapfi. 

3;.0 

31.0 

Buttos  c4  casinp. 

'4.:' 

■7  1  n 
•Jt.  i 

uvitv,  rock  b.’Dten  tacK.  tcr-.n 

q 

enlarged. 

34. 4 

34.4 

Bottoi  ol  cavitv. 

3c.*! 

37.1 

225.0 

0.0010 

Heal eu 

Hairline  Kite  light  is;ne’'a;  -il 

1 !  r  w . 

i  4 . 

.■*  1  n 
t*t.  i 

210.C 

0.0010 

Healed 

Hairline  with  light  mineral  Li 

lirg. 

.•r  7 

46.5 

240.0 

0.2500 

Open 

Partly  tilled  with  It  ci';, 

50.5 

51 . 3 

225.0 

0.0010 

Healed 

Hairline  with  light  siriE'ai  til 

Img. 

5-,  9 

58.1 

45.0 

0.0010 

Healed 

Hairline  with  dan:  (sine'a!  rill 

i  , 

51.7 

40.0 

45.0 

0.0020 

Healed 

Hairline  with  dark  eineral  till 

iirrC, 

i;'.? 

41.3 

270.0 

0.0010 

Healed 

Hairline  with  dark  Rinera!  ^ili 

rg. 

cl.  B 

63.7 

260.0 

0.0010 

Healed 

Hairline  with  dark  einerai  tii; 

.ing. 

TT  7- 

/  .  •  * 

225.0 

0.0020 

Healed 

Hairline  with  light  .iir.erai  t'L 

,  1 ’ no. 

71.5 

225,0 

0.1250 

Healed 

Dark  Hineral  tiiiing. 

=4,1 

»4.9 

225.0 

0.1250 

Open 

Partly  filled  with  it  iim. 

«  •  e  /i 

105.3 

60.0 

C.0020 

healed 

hai'’i!ne  with,  light  tineral  fi: 

ii'.ig. 

.  c 

.  /C . 

106.5 

Hater  level. 

l-jt.b 

106.7 

15,0 

0.0010 

Healed 

Hairline  with  light  ainera.  t; 

Ling. 

106.8 

15,0 

0.0010 

Healed 

Hairline  with  light  sirera!  fi 

Ling. 

■Oi.9 

lOB.! 

225,0 

0.7500 

Healed 

Light  Bineral  filling. 

:)9.i 

109.5 

60.0 

0.0010 

Healed 

Hairline  with  light  sineral  f; 

Lmq. 

•o?.o 

111.5 

130.0 

0.0010 

Healed 

hairline  with  light  eihe''al  f; 

.  .if.g. 

..  1  ^ .  *.  ■ 

IL.O 

Top  of  ‘racture  zo.ne.  tra':tL»’ES 

range  froe  hai'^hne  tc  L'E  me 

h  Wide 

dip  direction  150  degree-,  ang 

i  t  c-  « 

1  .  7  ■» 

4 . 1  y 

i  1  / .  0 

Betto*  of  fracture  tone. 

<  1  -  r 
,  i ,  ,  y 

117.9 

tod  of  videotaciing. 
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Li  R  E  H  Q  L  E  r-i  N  A  L  V  E  I  S 
Output  Data 


ri-V;  i; 

w’_l» 

;  ;  *i  .1 

!  i  O 

1  Ir^C 

1 

‘  it  ’  f! 

J  i  Mc' i.  e  Mrfiiit '  ; 

1  tf 

i  .i  Hole 

i'!Q 

L'r  1  efi't  a-*' j  EH  ; 

Vf?i 

tl 

aJ 

Drpth 

Lip 

Dip 

Kidth  et 

Jcint 

to 

Direction 

Ot 

Fracture 

Type 

Re.aark5 

F'scture 

•jf  F'acture 

FTsl  tU-^’f 

ilncneE) 

30. 0 

Start  videctape. 

3^ .  0 

SottDS  cf  casirp. 

.\h  ,  ^ 

Cavity,  rack  preker;  baci;,  nc-inq 

eriia’'5ed. 

?  J  t 

epttoa  af  cavity. 

3c.  7 

:;5.o 

•  ••■■,  T 

0.0003 

Healed 

hairline  aith  lip't  hineral  ^il 

’i  y  r  , 

44,  i 

2 : 1 .  ('■ 

-j*. »  ^ 

0.0006 

Healed 

Hairline  i*:tn  lipht  s.if'era!  :il 

imp. 

.4'.\ 

■lie,  5 

0.0916 

Fartiy  ‘iiled  »;tr  it  sir. 

50.5 

7"C. 

6a. 5 

0.0004 

Healsri 

Hairline  uitfi  light  ciinerai  Fil 

line. 

tSLii 

45.0 

32.4 

riesled 

Hairline  viitr  dark  ?iine’‘al  til! 

1  n  Cr  • 

59.  a 

45,  U 

43.0 

0.0014 

Healed 

Hairiir.e  vitt  fiari'  firie’’ai  Fi.’i 

ms. 

b  \ . 

27:j.O 

6,-.  3 

L't'.'Olv 

Healed 

Hairline  witn  dark  sine'ai  Fill 

mg. 

<  f  r 

C  J ,  0 

J;l'. 

T  «  t 

!  V  ,  0 

OlOOOO 

Healed 

Hairlire  Hith  dary  sirerai  Fill 

1  r  *] , 

96. S 

*  ''5  j’"’ 

■? T 

’  t  ,  ■ 

v.o)X7 

Hea-;  si 

Hiirnris  mir  lisht  rir'eral  f;l 

.i-p. 

■5.2 

^  C  /, 

.C  r 

C  J  ,  w 

1. vj13 

healed 

Dark:  Hireral  Fiilins. 

54.5 

-  .1. 

bE.5 

V.0453 

0D?n 

ri'iiv  Filled  hitt  It  sin. 

;0;.2 

c0.(‘ 

.4  "  , 

. .  f.  C 1 

redled 

Hairline  rntn  iiant  sineral  *:i 

i  i  n  c . 

1 0: ,  5 

Kater  level. 

I  ‘.  V .  7 

I’.c 

0.0010 

Healed 

Hairline  »ith  light  fineral  Fi! 

ling. 

;oc.5 

I  1  . 

1*^.3 

V.OOK 

Healed 

Hairline  mtn  hant  iinera!  tii 

ling. 

«  •,  "J  c 

;;5.o 

7  c  7 

i-.!505 

Healed 

Light  iineral  Filling. 

^  '.'V .  4 

iO.O 

1  ' .  b 

V.OvlO 

Healed 

Hairline  with  liont  Eineral  F;l 

1 1  0 . 

1!'..3 

■Sc.O 

S2.a 

I'.uOOl 

Healed 

Hair!. ns  hith  iicht  eineral  Fii 

ling. 

1  i  ^ .  V' 

Top  dF  Fracture  cene,  Fractu'ea 
range  Fron  hai’’line  to  i,'9  met 

rii  de. 

dip  directinn  350  oecreeE,  arpi 

e  Dt  pO. 

M7.3 

6otto*  oF  fracture  cone. 

n'.5 

End  oF  > iceotapinq. 
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EUREHOLE  ANALYSIS 
Input  Data 


'll  iiv-ct  Name  s 

Luc  hi  1  1  o  Neuj'i.  i  La 

1  i  1  Hole  Name  i; 

i  7 

1,'r  j  1  ;  Hoi  e  Size  ; 

HD 

ale  Orientatian  : 

Vert leal 

Isptft  to 

D&Dth  to 

fipparent 

apparent 

Joint 

■!'op  q{ 

Bottos  o4 

Hip 

Hirith 

Type 

Resarts 

Fracture 

Fracture 

Direction 

(Inches) 

!  9 ,  ] 

19.1 

Begi.':'  vijectape. 

"  0 

92,2 

Bottoif  ci<  casinq. 

•’C  Q 

37.3 

60.0 

C.2000 

Open 

Surruundme  reel  siiphtiv  croien. 

■?-7  h 

37.4 

90.0 

0.2500 

Open 

Nc-rth  Side  C"*  DCTinQ  rtdii  ^rC’fi^r  C'ljt 

33.1 

3S.6 

90.0 

0.0010 

Healed 

Tiqht 

c 

39,5 

Top  of  Preren  area,  nc-rtn  =!oe  d-* 
boring  urclen  cut.  cecab;.  Cut-  tc 
drillinc  action. 

4i.S 

40.3 

Bottoc:  oF  broker:  area. 

't:  .  i 

43.2 

Too  of  rcuQh  and  sHor-tlv  Drove'-  a-ea. 

44. 0 

44. C 

Botto®  of  rouan  anc  sLchtL.  Sr-c-ver  a’-ea. 

4S.5 

49.1 

0.0 

0.0010 

Heaied 

Tight. 

49.3 

3 

270.  C 

0.0010 

Healed 

Tight. 

ff  j  7 
j**.  O' 

54.8 

270.0 

0.0625 

Open 

^'artiallv  fillec.  rc,.;k  c-.-cve'',  alert 
fracture  plane. 

51.1 

55.2 

90.0 

0.0010 

Tight 

Hairline. 

re 

5i.9 

90.  C 

C.OOlO 

Tight 

hai'line. 

c  e  c. 

58.4 

210.0 

0,1250 

Open 

F'artialh  hea;ed  tc  ccer.  1.'4  inch 
healed  to  L4  men  orpr.. 

w".  9 

58.9 

10.  C 

0.0010 

Healed 

Light  liinera!  fiHirs. 

il.4 

62.4 

30.0 

0.0625 

Healed 

Light  sireral  fiiim.g. 

fc-* ,  B 

64.3 

tiater  level. 

64.1 

65.4 

290.0 

0.0625 

Healed 

Liqht  smera;  fLlinc. 

64.3 

66.0 

300.0 

C.0625 

Healed 

Liqhi  itmeral  filhnc. 

i,c 

65.9 

15.0 

0.0625 

Healed 

Light  sineral  fillino. 

cLfc 

67 . 7 

45.0 

0.0625 

Healed 

Light  Birerai  fiilins. 

67  9 

68.1 

0.0 

0.0625 

healed 

Lioht  sineral  fillms. 
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B  D  f’  E  H  Q  L  E  A  N  h  L  Y  o  *  E 
Output  Data 


Mr 


Lip  Dip  fcidth  oi 

to  Direction  of  -racture 
f^racturs  o‘  fracture  fractcc  ilnchee! 


Joint 


Reearks 


4t.'.  8 


b’eqin  videotape, 
cottos  of  casicQ. 


fcO.O 

i).  1)439 

epen 

Surroundinp  ro.;t:  siightiy  t'oten. 

90,0 

jj.,  4 

0.2l!l 

Coen 

No’-th  Side  of  boring  nal;  b’-pkeri  out 

9C.(i 

?'■  A 

C. Oo08 

HBaied 

Tipht 

Toe  C'f  D'Oten  area,  nortt  aide  of 
bcring  trcKerr  out.  orocatlv  due  *:• 
driiiinp  action. 

Bottof  of  broken  area. 


Top  of  roup;  and  ehpntiy  troken  i’-n 
Bottof  of  rouQt  anc  aiidhtly  trosen  a 


49.  (• 

0. 0 

32 , 4 

O.OOOS 

Healsii 

Tight. 

49.8 

270.0 

1'  c 

V.OOG3 

healed 

Ticht. 

Si  s 

270,0 

V',  v333 

Ooen 

fartiallv  fil 

sd,  r.!!;'. 

c.r  9 

90.0 

17.6 

'•  J  <  A  4 

Tight 

fracture  plane, 
hair'line. 

‘.o.v 

90.0 

'’9, 5 

2.0002 

Ticnt 

n8i’’!iri£. 

57.0 

210.0 

Ov.  w 

0.0135 

Ceen 

Partiallv  hea 

ed  tp  epe 

53.4 

10.0 

c 

0.0003 

Healed 

healed  tc  1/4 
Light  iiineral 

inch  Dpen 
^iiiinp, 

81.9 

SO.  0 

u, yiSB 

healed 

Licmt  sinera! 

f llllnp. 

t4, 6 
p4.3 

290.0 

7t.4 

).0!47 

healed 

ifater  level. 
Lipht  isinerai 

filling. 

J.C  ■? 

300.0 

■rr.  c 

T  ,  J 

0.0114 

healed 

Light  iTiineral 

riilinc. 

55.8 

45.0 

r.6 

b.05?6 

Healed 

Lipnt  finerai 

fillinp. 

4  j .  0 

I'^.d 

0.0596 

healed 

Lipht  tinerai 

1 1 1 .  i  n  D . 

63.0 

0. 0 

32.“ 

0.0528 

Healed 

Lipht  sireral 

filling. 

•4  inch 
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5l)F;EH0L-E  analysis 
Input  Data 


r r  D  iert  Name  : 
ur  i  i Hole  Name  : 
Hole  Size  : 
Mole  Orientation  : 


CucNiilo  Neorc*  iie.m 
18 
tIL! 

Vert  1  cal 


Depth  to 

Depth  to 

Aoparent 

Apparent 

Joint 

Top  of 

Eotto*  of 

Eip 

Hidth 

Type 

Renarks 

Fracture 

Fracture 

Direction 

(Inches) 

i  • .  0 

14. 4 

315.0 

1.5000 

Open 

Broken  back  rrc:  hcte  uall. 

16.2 

l6«3 

60.0 

1.1250 

Dser 

Broken  bac-.  fron  note  iiaii. 

•  z 

19.9 

Top  of  broken  isne. 

:-4.: 

•>*  ^ 

J 

Bottoa  of  broken  lar.e. 

*.  ’  •  1 

17.3 

90.0 

C.OCIO 

Healed 

Light  eineral  fillir.p. 

-1 

27.9 

0.0 

2.0000 

Open 

Broker  back  fros  noie  tiai]. 

I  .9 

29.  C 

27C.0 

G.ISOO 

Coen 

Partly  filled  aith  It  tin. 

:5.o 

35.0 

Tbs  of  brcken  roe. 

3B. : 

38.1 

Bottoa  of  broker,  tone,  aspears  csen. 

IC.S 

41.4 

135.0 

0.0010 

Healed 

Light  eineral  filling. 

4. .9 

41.9 

195.0 

O.OCIO 

Healed 

Light  eineral  fiilirp. 

40.6 

42.S 

330.0 

0.0010 

Healed 

Light  eineral  filling. 

93i  ^ 

44.3 

270.0 

0.0010 

Healed 

Light  eineral  filling. 

44.1 

44.8 

170.0 

0.0010 

Healed 

Light  iineral  ^jUirg.  gisccntrurui. 

4:. 4 

46.5 

45.0 

0.750C 

Healed 

Light  eineral  filling,  irregLar. 

43.4 

47.0 

200.0 

0.0625 

Healed 

Light  eineral  fillirq,  discortinuous. 

53.: 

53.4 

45.0 

l.OOOO 

Healed 

Broken,  trecciated  tone. 

53.6 

53.9 

40.0 

0.0010 

Healed 

Light  eineral  filling. 

54.1 

54.1 

Vertical  fracture,  irregular, 
discontinuous,  1/4  inch  to  1  inch 

Mide,  healed  aith  light  eineral  filling. 

55.8 

55.8 

0.0 

0.0010 

Healed 

Zone  of  about  5  horizontal  fractures 
Nith  light  eineral  filling,  irregular. 

59.9 

6C.1 

75.0 

1.5000 

Healed 

Light  eineral  filling. 

52.3 

62.6 

50.0 

0.0010 

Healed 

Light  eineral  filling. 

62.5 

62.5 

Hater  level. 

52.8 

63.2 

240.0 

0.0010 

Healed 

Light  eineral  filling. 

63.2 

63*5 

270.0 

0.0010 

Healed 

Coeplex  fracture  aith  light  eineral 
filling. 

54.7 

64.9 

45.0 

0.0010 

Healed 

Light  eineral  filling. 

55.7 

66.1 

270.0 

0.0010 

Healed 

Light  eineral  filling. 

69.0 

69.0 

Hairline,  tight,  vertical  fracture 
noted,  discontinuous,  exact  orientation 
unavailable. 

69.2 

70.3 

IBO.O 

1.0000 

Healed 

Light  eineral  filling. 

70.1 

70.9 

270.0 

0.0010 

Healed 

Light  eineral  filling. 
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:d  usot^:  to  teoarof!*  ftssi-o-rt  ioint 
Tcc  of  Pcttois  ut  Dip  Sidtb  Tyof  rteiiarKs 

wirSCtii!;'-  '.]r:C^'®5,' 


T  7 

7 

»'  C'  >  w' 

C'.D 

V.  v^OiO 

■ieaiEC 

horiportei  m 

fK  1  “r-T  ft'  r;&ri'  '  , 

7  j 
‘  •t 

•:■ 

~c  « 

2^0,0 

v.ooio 

Hsai “d 

Liont  isiriEral 

tilling. 

-7r 

2 

”C  7 

I U  •  V 

i,0300 

ipsr? 

7  C 

3 

9 

3v'.  V 

e.oolo 

^£3: £S 

Light  pinsfai 

tilltnj, 

'C 

c 

■ : .  (■ 

3('.C 

( .O’MO 

Heilec 

Lioht  jiinErai 

ninnc. 

5 

: .  1 

’O.D 

V .  ;>30v 

Hesiod 

U‘Cht  mineral 

tiilinp. 

’E 

T 

-7  7,-t  ft 

(•• -500 

ftesled 

Light  sinerij 

i  t  i  ’  n 

/ : 

5 

iv.3 

lO.C 

o..>o:D 

.'1551  ed 

Light  line's; 

♦  i  1 1 D  t 

“ 

i\5 

i5o,  i) 

i . vUl 0 

nefi.Sd 

Light  ffinerai 

ti;iirg. 

"2 

- 

-■  '■  C 

Srpkfn 

'■pCk  DT-K.^"  PSCv  "jfif 

Pc.‘'in; 

3P3es''s  .’■pjg.h. 

0 

r  1 
't  1 

Bc-Ptod  ct  trp 

riSf;  ions. 

1 

'-'4.  i 

V. 

.  3(0C> 

['pen 

.  1 

/4  td  !■[  i'C  KiSe. 

'iOl.i 

i  D .  V 

■  , 

jncp 

-srtlv  ‘tiled 

Hith  .i'ht  S’d  tihi: 

■lar.eral  MlhrD. 

HDrucntal,  parth  tk.cD  parf  -rin. 
Enj  vicpptane. 
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BOREHOLE  ANALYSIS 
Output  Data 


^■1  c, jcjrt  Name  ;  Cuchilio  Neq!“-; 
1  .j.  .!  Yi-ai  e  I'llarrie  »  lo 
■  i  i  .1  H(j.l  e  !r>i  71  e  »  HUf 
e  Orisritation  s  Vertical 


Depth 

Dip 

Dip 

hidth  of 

Joint 

to 

Direction 

0^ 

Fracture 

Type 

HBrndTHS 

Fraoture 

of  Fracture 

Fracture 

(IncheE) 

N.2 

315.0 

51.8 

0.9283 

Open 

rrC'K&n  utfCk  ’“"us!  hOif  tr’ali. 

16.3 

60.0 

17.6 

1.0723 

Ope.n 

rroyer  taci'  -ru?  hcis  hail. 

19.? 

Tap  of  firoien  :or;e. 

•*1  \  •? 

i  t .  J 

b-OttOiT;  of  w'"D''er' 

-o  n 

L  :  :  i. 

90.0 

32. 4 

0.0008 

Healed 

Lipht  yii'ie'al  fii;inp. 

<•.*1  n 

L-'  .C 

0,0 

32.4 

1.6SS7 

Open 

“'•Orer  bacr  Ree  he!'  waL. 

'.r.  c 
ilO.  J 

270.0 

74.0 

0.0413 

Open 

it  tl". 

3w.O 

Toj  of  o'‘0‘'’fen  zons. 

3c.  1 

Bpttofi  C't  crcker,  zene,  ancea":  zcer;, 

41.1 

135.0 

62.3 

0. 0005 

Heaied 

Light  ijire’-al  Nliina. 

41.4 

195.0 

72.5 

0.0003 

Healed 

Light  sineral  fillir;;. 

41. S 

330.0 

81.0 

0.0002 

Hcdi 5d 

Liqht  i^ine^a!  filling. 

43.8 

270.0 

•ir  c 
/  •*  J 

0.0003 

Healed 

Light  Mnerai  fiLing. 

44.5 

170.0 

65.8 

0,0004 

Healed 

Light  Si’erai  fiilno.  Cieza^tnutzi. 

^6.5 

45.0 

17.6 

0.7149 

Heaied 

Lignt  iiineral  fiilirig.  iTezLiar. 

4i.7 

200.0 

62.3 

0.0291 

Healed 

Light  Sineral  Nliinz,  diezc'ti'LCue. 

53. 3 

45.0 

t  T  / 

i/.O 

;'i  oeirr- 

v’.  -  Jvi 

Healed 

D'oren.  Drecziaies  zone. 

53.8 

40.0 

43.6 

0.0007 

HSal CD 

Light  einerai  filiina. 

54.1 

Vertical  fractu’-e.  irreeula', 
disc jriti''uou5.  1/4  inch  tc  1  irch 
hide,  healed  «ith  .ight  ninerai  f.ilinc. 

5:. 8 

0.0 

0.0 

0.0010 

Healed 

Zone  of  about  5  horizontal  fractures 
with  lioht  oinerai  filling,  I'^egular. 

too 

75.0 

32.4 

1.2665 

Healed 

Light  fiinera;  filling. 

62.5 

50.0 

43.6 

0.0007 

Heaied 

Llyht  fffinsrdi 

62.5 

wster  is-vEi. 

d3. 0 

240,0 

51.8 

V . 0u06 

HSdi ru 

wi  L  fai  .It:  di  ^  i  a  i  *  fiQ. 

63.3 

270.0 

43.6 

0.000'^ 

Healed 

Locples  fraccure  wtn  light  Einsrai 
filling. 

t4, 8 

45.0 

32.4 

0.0006 

Healed 

Light  mineral  fillinc. 

6j.9 

270.0 

51.8 

0. vC06 

Healed 

Light  sineral  filimu. 

69.0 

Hairline,  tight,  vertical  fracture 

notsd,  discGntiriiiL'Lia,  5;dCt  cri?Mi“.ijr; 
una.'dilabie. 


69.8 

180,0 

74.0 

0.2754  Healed 

Light  mneral  fi! 

line 

70.5 

270.0 

68.5 

0.0004  Mealed 

Light  (iiinerai  fil 

ling 
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BOREHOcE  ANALYSIS 
Output  Data 


I  H: 


Lucni  J  j  L?  Necjro  Eui'! 


i  j  H^jJ  &  r'ainf:/ 
-U  Hoi<?  Si.  me 
Or  5  eniat  3  ori 


i  y 
i  iiJ 

’  v’f'  t' 1 3  c  a } 


D55th 

to 

f  rict'jr? 

Dip 

Dirsotion 
o4  F'-aCture 

Die 

oF 

Fracture 

fciiitr  of 
F’-aCture 
ilnches) 

Joint 

7vps 

Reaarks 

73.'' 

0.& 

0.0 

O.OOlO 

Healed 

Horizontal  with  light  iineral  tilling. 

’4.S 

J.V 

57.  S 

0.0005 

Healed 

Light  eiiteral  filling. 

te  •? 

30.  C 

17. 6 

0.C2B6 

Open 

?[..s 

30.0 

57.3 

0.0005 

Healed 

Light  aineral  filling. 

7®  C 

30. 0 

•ate*  *“ 

C.0008 

Healed 

Light  fiinera!  filling. 

-s 

/  V  •  ^ 

30. ( 

0.0253 

Healed 

Light  ftinsrai  filling. 

73.5 

270.  V 

72,5 

0.0751 

Healed 

Light  aineral  filling. 

rif  * 

Cs  •  * 

tO.O 

57.S 

0.0005 

Healed 

Light  aineral  filling. 

S-.6 

04.0 

iSo.o 

85. 4 

O.OCO! 

Healed 

light  aineral  filling. 

BrC'Ken  zone,  rock  hroken  sack  froe 
boring  wall,  appears  rough. 

Bettoa  of  broken  zone. 

04.1 

0.0 

V.i' 

O.Si'OO 

Open 

horlzontil,  1/4  to  1/2  inch  wide. 

!');•* 

•60.0 

78,4 

A  AA«*» 

y  •  vv/  • 

Cper 

f'srtlv  filled  with  light  and  dark 
eineral  filling. 

jv;.; 

10?. 5 

i.O 

i.o 

v.OOlO 

Open 

Horizontal,  partly  filled  with  dark  «in, 
End  Videotape. 
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:r.'Ori:EHDLE  ANALYSIS 
Input  Data 


‘  Maiiie  ;  Luchiiici  Mea^' ci  Daivi 

i.  1  l  lole  Name  s  20 

}./■-  j  ]  1  i-'dI  e-  Sj  ze  !  HQ 

Holt?  L.ir  i  Eji  it  at  1  an  :  Vertical 


ith  tD 

Depth  to 

fioparent 

Apparent 

Joint 

ip  ct 

Sottos  of 

Dip 

Hldtn 

Type 

ftesiarke 

cture 

Frscture 

Di.’-ectiori 

fl.'ichss) 

Eorinn  lopped  tilth  front  vieti  caffiera, 
no  orlertatioris  available. 

O.D 

0.0 

Begin  viaeotape,  top  of  casino. 

2'^.S 

29.8 

Bottoa  of  casing,  too  of  highlv  nrcns! 
cone,  borino  e.niarged. 

21.5 

31.8 

0.0010 

Healed 

Filled  With  light  aineral,  two 
fractures  intersect  at  riont  angles. 
45  degrees  to  PoreriDle, 

C  ~  ' 

J..  *  i, 

e-^  n 

Bottoit  of  hiohls  broken  cone, 

c  *.  ^ 

52.3 

Top  of  broker!  cone. 

cn  7 

52.7 

Bottc®  of  broken  cone. 

53.4 

53.4 

0.5000 

Open 

Horiiontai,  re:;;  broker  alone  ‘racturi 
plane. 

53.1 

53. 7 

0.1250 

Healed 

Light  fiinerai  filling. 

c,7  7 

53.7 

0.5000 

Open 

Horizontal,  'cck  broken  alone  fracturi 
plane. 

53.9 

53.9 

0.1250 

Healed 

Light  sinera!  fillmo. 

53.9 

54.3 

0.5000 

Open 

Rock  broken  along  fractee  jiare. 

54.3 

54.5 

0.2500 

Ooen 

Pantiv  filled  with  it  sin. 

54.5 

54.5 

Top  of  highly  brcien  cone,  tci.rg 
enla'^aed. 

5i.t 

5c. 6 

Sottcs  of  rroker  cone. 

57.0 

57.0 

Top  of  hignlv  broke.’’:  cone,  bc-ing 
enlarged. 

60.7 

60.7 

Bottof  of  oroken  cone. 

il.O 

6!.0 

Top  of  elightlv  broken  cone.  DO'-irq 

eniargen. 

o; .  4 

61 . 4 

Bottoii  of  sligntlv  broken  cone. 

11.7 

61.7 

Too  of  iioderateiv  broken  zo'ie.  being 

enlarged. 

62.1 

62.3 

0.0010 

Healed 

Dark  Mineral  filling. 

62.6 

62.6 

Top  of  bignly  b'okeri  cone,  boring 
greatly  enlarged. 

66. 6 

66.6 

Botto*  of  highlv  broken  cone. 

66.5 

66.6 

0.1250 

Healed 

Light  sireral  filling. 

66.7 

66.8 

0.1250 

Healed 

Light  eineral  billing. 
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bOREHOuE  ANAL 
input  Data 


L'r'  rlOJ  f'  Li  L  S  llv! 

1  A'-jiis  iir- 1  GH  i:  a t  :i,  nn  :  Vsrticai 


DeC'tn  tD 

Tuc  0- 

’■tfC'th  to 
Bcttof  ot 

ADD3r=rit 

Di  p 

D:  or: 

Ap oar snt 
sidth 

iliiCtiBS) 

Joint 

■YP5 

RgBiirks 

iD9 

1  "t  r. 

0  /  •  ^ 

Top  of  nighly  broken  zone,  porina 

enlarged. 

iS .  1 

-.9,2 

I'.OvlO 

Heal 5d 

Dark  ftnera!  fiiling. 

6'^' .  3 

i9.5 

0.0010 

Hsaisd 

Oa.'t;  tineral  filhoo. 

7  i'  ^ 

Ij'-  4 

Bottoa  ot  hipbly  broKen  zone. 

N,: 

■‘l.fc 

Top  of  riiphiy  brosen  zone,  poririp 

eHj  drQt-i}. 

7 1 .  c 

/  *.  1 7 

ao 

Li055u 

Tight. 

7  ’ 

Lioaed 

Tight. 

“7  ;• 

7*^  ;• 

Sottas  of  highly  D>-o»:er:  zone. 

BC.s 

ai'.4 

Too  of  highly  broken  zone,  bc'irio 

0,0 

enia'qed. 

8!  1  ? 

B  i  1  D 

Botto*  o-k  'lonlv  oroken  zone. 

.  2 

'3  2. 2 

Tod  Of  broken  zone  -  borini 

enlarged. 

•3“  , 

95.0 

Kater  cloadv.  u'-abie  to  eee. 

I  ^  ‘ 

£7.i 

End  videotaop. 
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B  U  r:  £  H  Q E  ANAL  Y  SIS 
Output  Data 


L'-u  iG 

'ct  l■•ia^rlG■ 

!'  i../  LI I  'l 

}  J  Cj  Ng.' 

cjr-cr  Uaii! 

'!  ■  r'ICj 

.1.  Bf 

S  20 

1  .i  He. 

-ie  tOize 

i  HQ 

•nt  at  i  on 

!  v’&r“t; 

i  r  cl  i 

iBDtb 

Dip 

Dip 

fcidth  oF 

Joint 

to 

Direct'Dii 

of 

Fracture 

Tyne 

H&iaarKS 

'dLLiire 

af  Fnctiire 

Fracture 

lirichee) 

Boring  IcQdeo  with  Front  vie.  casera, 

no  orientationa  a>'ai ladle. 

\.  {'  \ 

Begin  videotape,  too  oF  casing. 

/Q  Q 

Bottoii  oF  casing,  too  oF  digri?  drolen 

cone,  bcrinq  enlarged. 

43.6 

0.00C7 

Healed 

Filled  Kith  light  smeral.  tuc 

Fractures  inte’-sec;  a*  r;gnt  ancles. 

45  degrees  tc  borehcie. 

er  -“i 

Bottos  oF  hichiy  broVen  cone. 

52.3 

Top  oF  oroien  cone. 

f'ottos  of  broi-en  cone. 

53.  ^ 

O.C> 

(.'.5000 

Cperi 

Horicontal.  rod  oroien  alo'g  tnacciire 

plane. 

53.7 

17.6 

C.U?1 

Healed 

Light  oineral  fLhng. 

C-»  T 

J  J.  ■■ 

0.0 

C.500C 

Open 

Horicontal,  roof,  fcroreri  aiong  -raccure 

plane. 

53.3 

17.6 

0.11?1 

Healed 

Light  (sineral  Filing. 

54.1 

51. B 

0.3094 

Coen 

Rock  broiien  along  F'actjrs  plane. 

54.4 

32.4 

C.2111 

Open 

Partly  Filled  .itn  It  sin. 

54.5 

Top  oF  highly  Proie-  cone,  coring 

enlarged. 

56.6 

Bottoi  oF  broken  cone. 

(\ 

Top  oF  highly  broren  cone,  boring 

enlarged. 

to. 7 

Botto*  of  broken  cone. 

=  1.0 

Top  oF  slightiv  bro-en  cone,  coring 

enlarged. 

ii.4 

Bottofi  Of  slightlv  oroKen  cone. 

t\n7 

Top  oF  Boderatelv  pro-en  cone,  tonog 

enlarged. 

b:.: 

32.4 

0.0008 

healed 

Dark  Hinerai  Fillinq. 

bl.b 

Top  oF  hiohlv  troien  cone,  joring 

greatly  enlarged. 

66rC 

BottOiP  oF  high!',  broken  cone. 

66.6 

17.6 

0.1191 

Healed 

Light  eineral  Fillinc. 

6o.B 

17.6 

0.1191 

Healed 

Light  ftinera!  Filling. 
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O  fV! 


!-  i  U  L  ir  M  N  A  L_  '  r?  A  o 
L  i  t  p  u  t  Ei  a  t  a 


Dcptu 

tc 

ractiire 


Di  D  ?! c 

Djrsrtion  dt 

0^  Fracture  Fracture 


Rldth  of 
Fracture 
iinchssi 


Joint 

Tvoe 


Semarka 


77,5 

3;..; 

C .  0 

ei.t 


0.0007  iiealsd 


Top  of  hiqhly  Drorec  zcne,  Oo'-iriQ 
enlarc-ed. 

Dark  f^ineral  fillinc. 


U.UOOS  heal  EG 


Lic-aed 

Dlosec 


Dark  Mine-al  filiinc. 

Botto*;  et  hichl.  b’-oKEc  zcne. 

Too  of  Gictilv  sroken  zcne.  ocrinc 
enlaraec. 

Tiqht. 

’loot. 

Bottea  of  hi  chi  v  t’-Lfen  zone. 

Too  0^  riohly  brOf.en  zone,  bcrinc 
erlaraed. 

Bettes  of  hiqfiit  creken  zone. 

Too  of  Oroken  zone  -  oo'iria 
enlarqee. 

kiater  CiOuGy.  unatie  to  aee. 
tna  viGeotape. 
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SUUTHWESTEF^N  DIVISION  LABORATORY.  CORF'S  UF  EMBINEEIvS 

4315  Cass  'Street 
Dallas,  Te;;as  752.Z5 


SLIBNITTAL  OF  SWDED-GL  REPORT  14683-1  (  t>  pages; 


PROJECT:  COCHILLO  NEGRO  DAN  SITE  ■  Contract  No. 

Feature:  VIDEO  INVESTIGATIONS  OF  SELECTED  : 

BOREHOLES 

TEST  REQUEST  NO. :  EB680027 
Dated:  IS  Narch  1983 
Receivs'd:  25  Narch  1988 


I  dent i 1 i cat i on : 

BOREHOLE  9. 


Dates:  14  June  1988 


RENARKS: 


SEE  ATTACHED  PAGES. 


Report  sent  to:  :  Copy  -furnished; 

Albuquerque  District  : 


Date;  :  Name  and  title:  :  Signature 

;  WILLIAM  R.  TANNER 
:  Director 
:  SWD  Laboratory 


From:  Chief 

Geotechnical  Branch 
A 1  b  u  q  u  e  r  C!  u  e  D  i  s  t  r  i  c  t 
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borehole  analysis 
I n  puL  Da t  a 


Proiect  Name 
Drill  Hole  Name 
Dr  i  1  1  Ho 1 e  S i z  e 
Hole  □  r  i  e  n  t  a  1 1  a  ri 


Lu.chiij.  O  NSQf  D  D=i(Ti 

CMD9 

MX 

v'ert  i  cal 


Depth  to 
lop  d1 
Feature 


;.o 

5.0 

lA.O 


Depth  to 
Bottoi  of 
Feature 


3.C 


19.0 

19.0 


Apparent 

Dip 

Direction 


30 

lao 

0 


Apparent 

Width 

ilnches) 


0.1250 

0.2500 

0.0625 


Joint 

Type 


Open 

Open 

Open 


20.0 

22.7 
23.5 

23.8 
24.7 
26.3 
27.1 


34.2 

35.3 

37.3 

39.5 
40.7 

43.6 
43.9 

44.6 

45.6 
46.0 

46.7 

46.8 

50.6 

53.3 

56.6 

56.6 
58.0 

59.7 

58.7 

59.4 


20.0 

90 

24.7 

0 

26.3 

270 

27.1 

270 

27.6 

10 

34.5 

40 

36. 1 

180 

38.5 

270 

39.5 

0 

41.9 

270 

43.9 

45 

44.0 

45 

45.1 

45 

45.7 

70 

46.3 

15 

46.9 

0 

47.1 

0 

50.9 

80 

53.5 

135 

56.7 

135 

56.8 

135 

58.3 

60 

58.7 

0 

59.1 

0 

59.8 

135 

0.0625 

Healed 

0.0625 

Open 

U.0625 

Open 

0.2500 

Open 

0.2500 

Open 

4.0000 

Open 

0.0413 

Healed 

0.2500 

Open 

0.7500 

Open 

2.0000 

Open 

0.0050 

Closed 

0.0050 

Healed 

0.0050 

Healed 

0.0050 

light 

0.0050 

Tight 

0.0625 

light 

0.0050 

Open 

0.0050 

Tight 

3.0000 

Open 

0.0625 

Open 

0.0625 

Open 

0.0625 

Open 

0.0050 

Healed 

0.0625 

Open 

0,0625 

Open 

0.0625 

Open 

Reuarks 


Bottoii  of  overburden. 

Fracture  on  one  sioe  of  hole  or.ly. 
Appears  open,  »ay  be  broken  by  drilling 
action. 

Opens  into  cavity  below. 

Top  of  cavity.  Goes  beyor.S  caoera 
range. 

Botto*  of  Lavity. 

Light  aineral  filling. 

Appears  broken  by  drilling  action. 
Appears  b^tken  by  drilling  action. 

Fracture  very  wide.  Botto*  goes  bevonp 
l.iits  of  camera  lights. 

Light  eineral  filling. 

Filled  with  light  »ineral. 

Partly  filled  with  It  Bin. 

Broken  zone  about  2  inches  deep. 
Partly  filled  with  't  Bin. 

Light  Binerai  filling. 

Light  Binera!  filling. 


Partially  filled  with  It.  Bineral, 
fracture  is  irregular. 

Fracture  is  vuggy.  Partially  open. 
Light  Bineral  filling. 

Horizontal. 

Merges  with  above  fracture. 
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BOREHOLE  ANALYSIS 
Input  Data 


Prouect  Name 
Drill  Hole  Name 
Drill  Hoi e  Size 
Drill  Hole  Orientation 


Cue hi  1 1 o  Neqro  Dam 

c:nd9 

NX 

Vertical 


Depth  to 

Depth  to 

Apparent 

Apparent 

Joint 

Top  of 

Bottoii  of 

Dip 

Width 

Type 

Resarlts 

Feature 

Feature 

Direction 

(Inches) 

59.8 

60.2 

* 

I  JJ 

0.0625 

Open 

Saee  as  above. 

61.1 

61.2 

nne 

0.1250 

Healed 

Light  aineral  filling. 

62.9 

62.9 

Top  of  broken  cone. 

63.2 

63.2 

Bottoe  of  broken  cone. 

70.2 

70.3 

45 

0.0625 

Open 

73.6 

74.3 

130 

0.2500 

Open 

74.4 

75.0 

315 

0.0625 

Open 

Irregular  dip. 

75.1 

75.4 

130 

0.6250 

Open 

Partly  filled  with  It  ein. 

76.0 

76.1 

45 

0.2500 

Open 

Rock  broken  along  fracture  plane. 

76.2 

76.2 

Top  of  broken  zone. 

76.8 

76.3 

Bottoe  of  broken  zone. 

79.3 

79.8 

315 

0.0312 

Open 

80.4 

80.9 

45 

0.5000 

Open 

83.0 

83,3 

45 

0,5000 

Open 

83.4 

83.4 

Fracture  zone:  nuierous  hairline  frac¬ 
tures  with  randoe  strike  and  dip.  Irreo' 
ular  and  open. 

37.6 

87.6 

Bottoe  of  above  zone. 

87.6 

87.9 

30 

2.0000 

Open 

Filled  with  broken  latenal. 

91.7 

92.1 

315 

1 . 5000 

Open 

Filled  with  broken  saterial. 

92.3 

92.7 

60 

0.0625 

Open 

93.3 

93.5 

300 

0.0625 

Open 

100.0 

100.9 

315 

0.0C50 

Open 

Partially  open  and  healed.  Vertical. 
Fracture  enters  and  exits  froe  sale 
side  of  hole. 

101.3 

101,4 

90 

0.0050 

Open 

Partially  open  and  healed. 

102.1 

102,4 

315 

0.1250 

Open 

Discontinuous. 

105.0 

105.0 

End  of  videotaping. 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Dr  1 1 i  Hoi e  Mame 
Drill  Hole  Sice 
1 1  Hoi  e  Or  i  e^ntat  i  on 


Cuchillo  Neqro  Dam 

CMD9 

NX 

vert i cal 


Depth 

to 

feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Width  of 
Feature 
i  Inches) 

Joint 

Type 

Renarks 

3.C 

ji3 

80 

64 

0.0556 

Open 

fiottoi  of  overburden. 

Fracture  on  one  side  of  hole  only. 

14.6 

180 

79 

0.0469 

Open 

Appears  open,  nay  be  broken  by  drillino 

18.7 

0 

68 

0.0239 

Open 

action. 

Opens  into  cavity  belon. 

19.0 

20.0 
nn  Q 

90 

39 

0.0487 

Healed 

Top  of  cavity.  Goes  beyond  caoera 
range. 

Bottoc  of  cavity. 

Light  nineral  filling. 

0 

0 

0.0625 

Open 

24.3 

0 

75 

0.0166 

Open 

Appears  broken  by  drilling  action. 

25.5 

270 

81 

0.0383 

Open 

Appears  broken  by  drilling  action. 

26.7 

270 

73 

0.0741 

Open 

27.4 

10 

64 

1.7793 

Open 

Fracture  very  wide.  Botton  goes  beyond 

34.3 

40 

50 

0.0263 

Healed 

litits  of  casera  lights. 

Light  nineral  filling. 

35*7 

130 

73 

0,0741 

Open 

Filled  with  light  nineral. 

37.9 

270 

78 

0.1520 

Open 

Partly  filled  with  It  nin. 

39.5 

0 

0 

2.0000 

Open 

Broken  zone  about  2  inches  deep. 

41.3 

270 

78 

O.OOlO 

Closed 

Partly  filled  with  It  tin. 

43.8 

45 

50 

0.0032 

Healed 

Light  nineral  filling. 

44.0 

45 

22 

0.0046 

Healed 

Light  nineral  filling. 

44.8 

45 

64 

0.0022 

Tipht 

45.7 

70 

22 

0.0046 

Tight 

46.2 

15 

50 

0.0399 

Tight 

46.8 

0 

39 

0.0039 

Open 

47.0 

0 

50 

0.0032 

Tight 

50.8 

80 

50 

1.9130 

Open 

53.4 

135 

39 

0.0487 

Open 

56.7 

135 

22 

0.0580 

Open 

Partially  filled  with  It.  nineral, 

56.7 

135 

39 

0.0487 

Open 

fracture  is  irregular. 

Fracture  is  vuggy.  Partially  open. 

58.2 

60 

50 

0.0032 

Healed 

Light  nineral  filling. 

58.7 

0 

0 

0.0625 

Open 

Horizontal. 

58.9 

0 

58 

0,0330 

Open 

Herpes  with  above  fracture. 

59.6 

135 

58 

0.0330 

Open 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hoi e  Si se 
Drill  Hole  Orientation 


Cuchillo  Neqro  Dam 

CND9 

NX 

Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Width  oF 

Feature 

(Inches) 

Joint 

Type 

Reiarts 

60.0 

135 

58 

0.0330 

Open 

Sane  as  above. 

61.2 

62.9 

63.2 

225 

22 

0.1160 

Healed 

Light  lineral  filling. 

Top  of  broten  cone. 

Bottoi  of  broken  zone. 

70.3 

45 

22 

0.0580 

Open 

73.9 

180 

70 

0.0836 

Open 

74.7 

315 

68 

0.0239 

Open 

Irregular  dip. 

TC  7 

/  J*0 

180 

50 

0.3985 

Open 

Partly  filled  with  It  lin. 

76.1 

76.2 
76.8 

45 

22 

0,2319 

Open 

Rock  broken  along  fracture  plane. 

Top  of  broken  zone. 

Bottoc  of  broken  zone. 

79.6 

315 

64 

0.0139 

Open 

80.7 

45 

64 

0.2224 

Open 

83.2 

83.4 

87.6 

45 

50 

0.3188 

Open 

Fracture  zone:  nunerous  hairline  frac¬ 
tures  with  randoi  strike  and  dip.  irreg¬ 
ular  and  open. 

Bottoe  of  above  zone. 

87.8 

30 

50 

1.2753 

Open 

Filled  with  broken  laterial. 

91.9 

315 

58 

0.7912 

Open 

Filled  nith  broken  eaten al. 

92,5 

60 

58 

0.0330 

Open 

93.4 

300 

39 

0.0487 

Open 

100.4 

315 

90 

0.0013 

Open 

Partially  open  and  healed.  Vertical. 

Fracture  enters  and  exits  froi  saie 
side  of  hole. 

101.3 

90 

22 

0,0046 

Open 

Partially  open  and  healed. 

102.3 

105.0 

315 

50 

0.0797 

Open 

Discontinuous. 

End  of  videotaping. 
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Orientation  ; Vertical 
Direction  ;0  Hade  :  0 

Photographed  and  Interpreted  bv  the 
SouthMest  Divio ion  Lab 


DEPARTMENT  OF  THE  ARMY 

WALLA  WALLA  DISTRICT.  CORPS  OF  ENGINEERS 
BUILDING  602.  CITY.COUNTY  AIRPORT 
WALLA  WALLA.  WASHINGTON  99362 


CENPWEN-GB  (111 0-2-1 906a)  25  March  1988 

MEMORANDUM  FOR:  Commander,  U.S.  Army  Corps  of  Engineers,  Albuquerque  District, 
ATTN;  CESPK-G  (Mr.  Jim  MacAdoo),  Post  Office  Box  1580,  Albuquerque,  New  Mexico 
87103-1580 

SUBJECT:  Results  of  Borehole  Photography,  Cuchillo  Damsite 

1.  Enclosed  are  the  results  of  borehole  photography  performed  on  three  drill 
holes  located  at  the  Cuchillo  Damsite. 

2.  Results  of  interpretation  include  fracture  orientation  and  equal  area 
polar  plots  of  joints  for  each  drill  hole.  A  composite  plot  representing 
all  drill  holes  is  also  included. 

3.  Included  with  the  report  are  the  video  tapes  of  the  borehole  photography. 
This  completes  the  requested  work  on  this  project. 

4.  If  you  have  any  questions  or  need  future  assistance,  please  call 
Mr.  John  Roadifer,  telephone  No.  509-522-6776. 

FOR  THE  COMMANDER: 


Enel 


Chief,  Engineering  Division 
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Cuchlllo  Damslte,  New  Mexico 
Borehole  Photography 


Prepared  for 

Albuquerque  District 
U.S.  Army  Corps  of  Engineers 

By 

Walla  Walla  District 
U.S.  Army  Corps  of  Engineers 


March  1988 
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CUCHILLO  DAMSITE,  NEW  MEXICO 
BOREHOLE  PHOTOGRAPHY 
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CUCHILLO  DAMSITE,  NEW  MEXICO 
BOREHOLE  PHOTOGRAPHY 


I.  PURPOSE  AND  AUTHORIZATION 

A.  Purpose. 

The  purpose  of  this  study  was  to  determine  the  orientations  and 
aperatures  of  the  joints  and  fractures  at  the  proposed  Cuchillo 
Damsite.  The  results  of  the  borehole  photography  are  to  be  used  to 
aid  in  the  design  of  the  proposed  dam. 

B.  Authorization. 

The  borehole  photography  work  was  authorized  by  the  Albuquerque 
District,  U.S.  Army  Corps  of  Engineers. 

II.  SITE  DESCRIPTION 

Cuchillo  damsite  is  located  approximately  130  miles  south 
southwest  of  Albuquerque, New  Mexico.  The  general  geology  of  the 
site  is  carbonate  rocks  that  dip  in  a  north-easterly  direction  at  20 
to  30  degrees.  A  plan  view  of  the  site  is  shown  in  Plate  1.  The 
names  of  the  drill  holes  used  for  the  photography  appear  under  the 
actual  drill  hole  designations  in  parenthesis. 


III.  BOREHOLE  PHOTOGRAPHY 


The  borehole  photography  was  performed  during  the  week  of  28 
September  1988.  Photography  of  six  drill  holes  was  attempted  with 
three  of  those  drill  holes  being  successfully  photographed.  The 
photography  was  accomplished  in  all  of  the  drill  holes  by  using  the 
high  resolution  video  camera  for  direct  downhole  views  of  the  walls 
and  oriented  video  logs  were  obtained  with  the  video  camera  in 
combination  with  a  conical  mirror  and  compass.  No  water  was 
encountered  in  any  of  the  drill  holes.  The  following  are  the  drill 
holes  that  were  photographed: 

Drill  Hole  Attitude  Direction  1  Degrees 

from  Vertical 


CN-CH-1 

CN-CH-9 

CN-CH-11 


Vertical 

Vertical 

Vertical 


IV.  EVALUATION 

The  video  logs  were  analyzed  and  the  results  of  the 
interpretation  are  shown  in  Appendix  A.  Each  drill  hole  is 
represented  by  the  following: 

-  table  of  output  data 

-  equal  area  polar  plot  showing  joint  poles  and  bedding 
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features 

-  contour  plot  of  percent  poles  per  1%  area 

-  fracture  frequency  plots  of  all  fractures  and  open  fractures 

-  aperture  distribution  plot 

Following  the  drill  hole  results  there  are  a  group  of  plots 
representing  the  composite  of  all  of  the  drill  holes.  These  plots 
include  the  following: 

-  equal  area  polar  plot  of  all  joint  poles 

-  equal  area  polar  plot  of  the  poles  of  only  the  open 

fractures 

-  equal  area  polar  plot  of  the  bedding  features 

-  equal  area  polar  plot  of  the  percent  of  joint  poles  present 

in  each  1%  counting  circle  used. 

The  plots  indicate  that  there  are  two  joint  sets  at  the  site. 

The  orientations  of  the  two  joint  sets  are: 

Dip  Direction  Dip 

Set  1  270  +-  25  degrees  70  +-  10  degrees 

Set  2  60  +-  30  degrees  25  +-  15  degrees 

Joint  set  2  is  the  same  as  the  bedding  direction  and  therefore  it  is 
possible  that  a  number  of  the  joints  that  lie  in  that  set  are 
actually  bedding  features  that  have  been  interpreted  as  joints.  The 
outcrops  at  the  project  site  appear  to  display  two  very  steep  nearly 
perpendicular  joint  sets  that  are  themselves  nearly  perpendicular  to 
the  bedding  orientation.  The  results  of  the  photography  do  not 
clearly  reflect  this.  TV  e  are  a  scattering  of  steep  joints 
present  throughout  the  th*ee  holes  that  could  be  part  of  the  second 
steep  joint  set.  These  joints  all  have  orientations  that  are 
generally  dipping  to  the  south  at  about  70  degrees.  Since  the  holes 
are  all  vertical  it  is  possible  that  not  enough  joints  were 
intersected  to  effectively  show  this  joint  set. 

The  fracture  frequency  and  aperture  distribution  plots  should  be 
used  as  information  only  type  data.  The  fracture  frequency  plot  can 
be  utilized  to  see  what  the  fracture  spacing  in  the  ground  looks 
like  and  the  aperture  plot  provides  some  inforaation  on  the 
tightness  of  the  rock  to  groundwater  movement  through  open 
fractures.  As  can  be  seen  on  the  fracture  frequency  plots  for  the 
open  fractures  the  rock  at  the  Cuchillo  Damsite  is  generally  widely 
spaced  and  in  the  ground  RQD  measurements  would  be  very  close  to 
100%.  The  aperture  distribution  plots  indicate  that  the  rock  is 
very  tight  with  most  of  the  fractures  having  openings  of  .01  to  .03 
inches.  This  combined  by  the  relatively  wide  spacing  of  the  open 
fractures  should  combine  to  produce  low  hydraulic  conductivity 
values.  It  is  important  to  remember  that  the  fracture  frequency 
plots  are  only  Indicative  of  the  vertical  direction  and  that  the 
fracture  spacing  could  be  much  closer  in  a  direction  normal  to  the 
orientation  of  the  joint  sets. 
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V.  CONCLUSIONS 


The  borehole  photography  of  the  three  holes  clearly  reflects  two 
jOints  and  shows  some  indications  of  a  third  set  with  the  following 
orientations; 


Set  1 
Set  2 
Set  3 


£i£  Direction 

270  +-  25  degrees 
60  +-  30  degrees 
180  +-  40  degrees 


Dip 

70  +-  10  degrees 
25  +-  15  degrees 
70  +-  20  degrees 


The  borehole  photography  would  have  provided  much  better  results 
with  particular  regards  to  the  third  joint  set  if  there  had  been 
some  angled  drill  holes  present  at  the  site.  Vertical  drill  holes 
tend  to  not  intersect  enough  fractures  or  joints  in  near  vertical 
sets  to  clearly  define  them. 
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BOREHOLE 


ANALYS I S 

3l 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-1 

NX 

Vertical 


Data 

Line 

Code 

Death 

to 

Fracture 

Azimuth 

o-f 

Fracture 

Dip 

of 

Fracture 

Ap  er  aturt 
Fracture 
( Inches) 

Joi  nt 
Type 

Remarks 

1 

120.61 

266.00 

75.87 

0.0232 

Heal ed 

Photography  begins  at  120.5  feet 
No  water  present  in  drill  hole 
Light  mineral  filling. 

1 

119.62 

296.00 

60.44 

0.0296 

Healed 

L i ght  mineral  filling. 

1 

11B.2S 

76.  00 

31 .  60 

0.0307 

Heal ed 

Li ght  mineral  filling. 

1 

118.20 

61 . 00 

40.73 

0. 0455 

Open 

1 

117.62 

96.00 

31.60 

0.0102 

Healed 

Light  mineral  filling. 

1 

117.43 

61 . 00 

7 . 0 1 

0 • 0357 

Healed 

Li ght  mineral  filling. 

1 

117.07 

266.00 

61.00 

0.0029 

Healed 

Several  small  healed  fractures. 
Light  mineral  filling. 

i 

116.52 

88.00 

26.20 

0.0108 

Healed 

Light  mineral  filling. 

1 

115.52 

281.00 

56.61 

0.0264 

Healed 

2  parallel  fractures. 

Light  mineral  filling. 

1 

109.65 

271.00 

82.45 

0.0236 

Open 

\ 

106.08 

83.00 

29.86 

0.0416 

Healed 

Light  mineral  filling. 

1 

105.56 

336.00 

69. 72 

0. 0083 

Heal ed 

Maybe  a  bedding  feature. 

Light  mineral  filling. 

1 

105.41 

256.00 

64.00 

0.5786 

Open 

Partly  filled  with  It  min. 

1 

103.70 

116.00 

26.20 

0.0108 

Open 

Partly  filled  with  It  min. 

I 

102.61 

4  3.00 

31.60 

0.0102 

Heal ed 

Light  mineral  filling. 

1 

100.98 

201 . 00 

64 . 00 

0.0158 

Open 

Partly  filled  with  It  min. 

1 

100.  12 

91.00 

22.30 

0.0555 

Open 

Partly  filled  with  It  min. 

1 

99.37 

58.00 

40.73 

0.0273 

Open 

Mostly  filled  with  It  min. 

1 

=’9.23 

356.00 

90.00 

0.0331 

Healed 

Vertical  fracture. 

1 

98.40 

221. 00 

44.54 

0.0086 

Heal ed 

Light  mineral  filling. 

1 

98.29 

51.00 

31.60 

0.0204 

Healed 

Light  mineral  filling. 

1 

97.  18 

56.00 

22.30 

0.0555 

Open 

Mostly  filled  with  It  min. 

1 

95.81 

71.00 

31.60 

0.0204 

Open 

Mostly  filled  with  It  min. 

1 

93.10 

111.00 

37.92 

0.0947 

Open 

Mostly  filled  with  It  min. 

1 

92.38 

46.00 

34.88 

0.1477 

Open 

Maybe  a  bedding  feature 

1 

91.38 

191.00 

51.81 

0.2226 

Open 

Partly  filled  with  It  min. 

6 

90.97 

46.00 

39.36 

1.1134 

N/A 

Bedding  feature 

1 

90.  74 

241.00 

50.89 

0.0038 

Heal ed 

Light  mineral  filling. 

1 

89.09 

281.00 

62.07 

0.0056 

Healed 

Light  mineral  filling. 

1 

36.43 

61.00 

24.28 

0.0109 

Open 

Partly  filled  with  It  min. 

1 

84.80 

16.00 

24.28 

0.0219 

Healed 

Light  mineral  filling. 
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BOREHOLE 


ANALYSIS 
Dsi-t.  s. 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-1 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fracture 

Ac i ffluth 
of 

Fracture 

Dip 

of 

Fracture 

Aperature 

Fracture 

(Inches) 

Joint 

Type 

Remar  ks 

1 

84.82 

236.00 

59.86 

0.0030 

Healed 

Light  mineral  filling. 

1 

84.46 

31.00 

36.43 

0.0193 

Open 

Mostly  filled  with  It  min. 

1 

84.12 

76.00 

52,69 

0.0182 

Healed 

Light  mineral  filling. 

1 

83.73 

231.00 

49.94 

0.0077 

Healed 

Light  mineral  filling. 

1 

83.30 

246.00 

24.28 

0.0219 

Open 

Partly  filled  with  It  min. 

4 

i 

82.  19 

56.00 

39.36 

0.9279 

Open 

Maybe  a  bedding  feature. 

1 

78.51 

161.00 

64.44 

0.0518 

Open 

Partly  filled  with  It  min. 

i 

i 

74.93 

38.00 

31.60 

0.0204 

Heal ed 

Light  mineral  filling. 

1 

73.93 

26.00 

70.27 

0.0405 

Open 

Fracture  splits 

1 

73.03 

206.00 

68.21 

0.2227 

Open 

1 

70.60 

346. 00 

20.26 

0.0023 

Healed 

Li  ght  mineral  filling. 

1 

68.37 

271.00 

51.81 

0.0074 

Heal ed 

Light  mineral  filling. 

Bottom  of  fracture  is  estimated 

1 

66.25 

263,00 

77.50 

0.0013 

Heal ed 

Light  mineral  filling. 

1 

65. 53 

321.00 

29.86 

0.0520 

Healed 

Light  mi ner al  filling. 

1 

62.74 

41.00 

40.73 

0.  1819 

Heal ed 

Light  mineral  filling. 

1 

A 

61.23 

76.00 

34.88 

0.0984 

Heal ed 

Light  mineral  filling. 

1 

60.26 

36,00 

26.20 

0.0323 

Open 

Partly  filled  with  It  min. 

1 

59.93 

78.00 

36.  43 

0.0483 

Healed 

Li ght  mineral  filling. 

1 

59.34 

51 . 00 

37.92 

0.0284 

Open 

Partly  filled  with  It  min. 

Rock  appears  broken 

1 

58.10 

361.00 

55.  13 

0. 1715 

Open 

I 

57.31 

56.00 

45.71 

0.0168 

Healed 

Light  mineral  fillino. 

1 

55.47 

46.00 

9.32 

0.1184 

Heal ed 

Light  mineral  filling. 

1 

55.  16 

231.00 

36.43 

0,0483 

Healed 

Light  mineral  fillino. 

1 

j  5 . 23 

176.00 

66.09 

0.0195 

Healed 

Light  mineral  fillino. 

1 

54.90 

61.00 

13.82 

0.0233 

Heal ed 

Light  mineral  fillino. 

1 

54.61 

156.00 

16.02 

0.0577 

Healed 

Light  mineral  filling. 

1 

53.32 

81.00 

52.69 

0.0073 

Healed 

Light  mi neral  filling. 

1 

51.70 

31.00 

37.92 

0.0189 

Open 

Partly  filled  with  It  min. 

2  parallel  fractures 

1 

49.07 

71.00 

55.  13 

0.0549 

Open 

1 

48.15 

81.00 

33.27 

0.0502 

Open 

Mostly  filled  with  It  mm. 
Numerous  small  healed  fractures 

I 

47.65 

46.00 

28.06 

0.0318 

Healed 

Light  mineral  filling. 

1 

47.57 

106.00 

31.60 

0.0409 

Healed 

Light  mi neral  filling. 
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BOREHOLE 


ANALYS I S 

DSL-t.  SI 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-1 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fracture 

Azimuth 

qF 

Fracture 

Dip 

of 

Fracture 

Aperature 
Fracture 
{ Inches) 

Joint 

Type 

Remar  ks 

1 

i 7 . 29 

206 . 00 

56.61 

0.0013 

Healed 

Light  mineral 

filling. 

1 

4&.99 

41.00 

18.16 

O.OIM 

Healed 

Light  mineral 

filling. 

1 

46.55 

76.00 

44.54 

0.0171 

Open 

Partly  filled 

with  It  min. 

1 

46.54 

276.00 

18.  16 

0.0171 

Heal ed 

Light  mineral 

filling. 

1 

46.32 

81 . 00 

44.54 

0. 0086 

Healed 

Light  mineral 

filling. 

1 

46.  17 

221.00 

13.32 

0.1165 

Healed 

Light  mineral 

filling. 

1 

46.16 

76.00 

34.88 

0.0098 

Healed 

Light  mineral 

filling. 

1 

45.79 

141 . 00 

55.  13 

0.1372 

Open 

Mostly  filled 

with  It  min. 

1 

45.49 

56.00 

n  on 
w  /  .  7  ^ 

0.0142 

Healed 

Light  mineral 

filling. 

1 

45.25 

71.00 

55.  13 

0.0137 

Healed 

Light  mineral 

filling. 

1 

44.97 

61 . 00 

33.27 

0.0201 

Healed 

Light  mineral 

filling. 

1 

44.33 

68.00 

36.43 

0.0965 

Open 

Partly  filled 

with  It  min. 

1 

44.40 

141 . 00 

74.34 

0.0648 

Open 

Partly  filled 

with  It  min. 

i 

43.89 

256.00 

59.86 

0.0060 

Healed 

Light  mineral 

filling. 

1 

43.25 

6  1 . 00 

34.88 

0.0246 

Healed 

Light  mineral 

filling. 

i 

4  3 . 0 1 

81.00 

29.86 

0.0104 

Healed 

Light  mineral 

filling. 

i 

42.51 

4  6.00 

29.86 

0.  1041 

Healed 

Light  mineral 

filling. 

k 

42.29 

231 .  '^O 

22. 30 

0 , 0056 

Heal ed 

Light  mineral 

filling. 

1 

4  1.66 

51.0  0 

31. 60 

0. 0204 

Heal ed 

Light  mineral 

filling. 

1 

41.41 

131.00 

33.27 

0.01 00 

Healed 

Light  mineral 

filling. 

1 

40.97 

51 . 00 

42.06 

0.0045 

Healed 

Light  mineral 

filling. 

L 

40.28 

51.00 

28.06 

0.0318 

Healed 

Light  mineral 

filling. 

1 

40.67 

266. 00 

77.04 

0. 0538 

Open 

Mostly  filled 

with  It  min. 

« 

i 

40.08 

51.00 

39.36 

0.0186 

Heal ed 

Light  mineral 

filling. 

1 

39.64 

51 . 00 

29.86 

0.0104 

Healed 

Light  mineral 

filling. 

6 

39.  15 

41 . 00 

24.28 

0.0109 

N/A 

Dark  bedding 

pi  ane 

1 

38.43 

66.00 

22. 30 

0.0111 

Heal ed 

Light  mineral 

filling. 

1 

37.65 

276.00 

67.54 

0.1834 

Open 

Partly  filled 

with  It  min. 

i 

35.08 

156.00 

73.44 

0.  6841 

Open 

Parti  V  filled 

with  It  min. 

\ 

33.72 

53 . 00 

46.83 

0.0657 

Heal ed 

Light  mineral 

filling. 

1 

33.  12 

51.00 

33.27 

0.0401 

Healed 

Light  mineral 

filling. 

1 

29.45 

11.00 

0 . 00 

0.0120 

Open 

1 

26.86 

71.00 

55.13 

1.3720 

Open 

1 

26.27 

121.00 

76.  16 

0.086 

Open 

1 

26.39 

161.00 

34.38 

0.0394 

Open 

1 

25.70 

21.00 

28.06 

0.  1059 

Open 

Partly  filled 

with  It  min. 
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ANALYSIS 
La't.  a. 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CO-1 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fracture 

Az i muth 
of 

Fracture 

Dip 

of 

Fracture 

Aperature 
Fracture 
<  Inches) 

Joint 

Type 

Remarks 

1 

1 

24.23 

16.00 

34.88 

0.0049 

Heal ed 

Light  mineral 

filling. 

1 

23.95 

116. 00 

33.27 

0.0100 

Heal ed 

Light  mineral 

filling. 

1 

23.  79 

276.00 

77.93 

0.0753 

Open 

Mostly  filled 

with  It  mi n . 

1 

23.21 

56.00 

40.73 

0.0091 

Heal ed 

Light  mineral 

filling. 

1 

22.94 

86.  00 

18.  16 

0.1140 

Open 

1 

22. 62 

46.00 

28.06 

0.0529 

Healed 

Light  mineral 

filling. 

1 

22.41 

66.00 

42.06 

0.0446 

Heal ed 

Light  mineral 

filling. 

1 

l 

21.90 

76.00 

26.20 

0.0431 

Open 

Partly  filled 

with  It  min. 

19.55  -  18.66 

is  a  cavity 

i 

18.  16 

31.00 

49.94 

0. 1545 

Open 

i 

14.29 

196.00 

79.05 

0. 1824 

Open 

1 

12.38 

216.00 

37.92 

0.0095 

Open 

1 

8.52 

96.00 

44.54 

0.0855 

Healed 

Light  mineral 

filling. 

I 

7.81 

76.00 

13.82 

0.0233 

Healed 

Light  mineral 

filling. 

1 

6.82 

91.00 

18.16 

0.0114 

Open 

Partly  filled 

with  It  min. 

Photography  ends  at  6.3  feet. 
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Drill  Hole;  CU-1  Hole  Size:  NX 
Orientation:  Vertical 

Direction:  0 _ Hade:  0 

Photographed  and  Interpreted  by  the 
_  Walla  Walla  District _ 


BOREHOLE  ANALYS I 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-2 

NX 

Vertical 


Data 

Depth 

A: i muth 

Dip 

Aper atur e 

Joint 

Line 

Code 

to 

Fracture 

of 

Fracture 

of 

Fracture 

Fracture 

(Inches) 

Type 

R  6  (H  a  r 

Bottom  ot  photography  is  110.2 
Rock  appears  broken 


i 

107.16 

73.00 

18.  16 

0.0114 

Open 

1 

106.90 

271 . 00 

76.03 

0,0116 

Heal ed 

Light  mineral 

filling. 

6 

105.72 

66.00 

18.  16 

0.0114 

N/A 

Bedding  featur 

e 

1 

104.28 

136.00 

22.30 

0.0444 

Heal ed 

Light  mineral 

filling. 

1 

103.83 

69.00 

20.26 

0.0225 

Healed 

Light  mineral 

filling. 

1 

103.50 

91.00 

31.60 

0. 0409 

Open 

Partly  filled 

with  It  min. 

1 

103.08 

79.00 

22.30 

0.0555 

Open 

Partly  filled 

with  It  min. 

1 

102.46 

86.00 

24.28 

0.1094 

Heal ed 

Light  mineral 

filling. 

1 

102.26 

46.00 

24.28 

0.0875 

Open 

f 

X 

102.  10 

91.00 

31.60 

0.1533 

Open 

Directipn  van 

a  £ 

f 

101.93 

66.00 

28.06 

0.0847 

Healed 

Light  mineral 

f  i  1 1 1  n  u . 

1 

101.28 

79.00 

28.06 

0.0212 

Heal ed 

Light  mineral 

1 1 1 1 1  n  u . 

2  //  fractures 

as  above 

1 

100.85 

73.00 

24.28 

0.0547 

Open 

Partly  filled 

with  It  min. 

1 

100.20 

71.00 

22.30 

0.0222 

Open 

1 

99.82 

81 . 00 

20.26 

C.0450 

Open 

Partly  filled 

with  It  min. 

1 

99.30 

91.00 

33.27 

0.0201 

Open 

1 

99.01 

336.00 

24.28 

0.0875 

Open 

Mostly  filled 

with  It  min. 

1 

9B.  91 

46.00 

18.  16 

0.0342 

Open 

Partly  filled 

with  It  min. 

1 

^8.50 

53.00 

22.30 

0.0222 

Open 

< 

<1 

98.  15 

86. 00 

22. 30 

0.0167 

Open 

Fracture  irrepuiar 

6 

97.72 

79.00 

24.28 

0. 1641 

N/A 

Bedding  featur 

e 

1 

96.74 

316.00 

78.79 

0.0023 

Heal ed 

Light  mineral 

■f  i  1 1  I  r-  Q  . 

Generator  stability  p’^obleiris 
making  tape  hard  to  interoret. 
Some  trac tunes  thru  here  but 
cannot  interoret  them. 


I 

93.65 

68.00 

24.28 

0.0219 

Open 

1 

91.81 

61.00 

26.20 

0.0323 

Open 

I 

90.88 

96.00 

26.  20 

0 . 1077 

Heal ed 

Light  mineral 

filling 

1 

85.44 

66.00 

29.86 

0.0208 

Heal ed 

Light  mineral 

filling 

A 

81.37 

56.00 

20.26 

0.0113 

N/A 

Beddinn  feature 

1 

80.57 

58 . 00 

28.06 

0.3177 

Healed 

Light  mineral 

L  i  .  *  1  1  C 

1 

’9.56 

146.00 

70.27 

0.0041 

Healed 

Light  mine'al 

filling 

E-214 


BOREHOLE 


ANALYS I 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-2 

NX 

Vertical 


Data 

HE 

Dcde 

Leo  th 

t  □ 

Fracture 

Ac  1  .T.uth 

QT 

Fracture 

Dip 

0-f 

Fracture 

Aperature 

Fracture 

(Inches) 

Joi  nt 
Tvce 

K  S  (il  5.  r  (■-  3 

: 

'7 . 5 1 

7  1 .  Cj  0 

18.16 

0.022B 

Open 

Par 1 1  y  -filled 

with  It  min. 

Niineraus  Pine 

healed  practures 

1 

73. 72 

6  6 . 3'  0 

22. 30 

0 . 0 1 1 1 

Heal ed 

Light  mineral 

P  1 1  i  i  n  a . 

^6.62 

76,00 

13.82 

0.0583 

Ocen 

Fartly  Pilled 

w i  t It  min. 

1 

7  “  <  < 

/  w  •  i  * 

186.00 

72.21 

0 . 0073 

Healed 

Li  ah  t  mineral 

P 1 1 1 1  -  a  , 

A 

"f  -y  1  ■* 

‘  '  a 

73.00 

24.28 

0 . 0 1  09 

N/A 

Bedding  Peat u re 

Cr 

7  6 . 0  0 

33.27 

C.0201 

N,  A 

Bedding  Peatur 

es 

t 

'5.08 

51 . 00 

20.  26 

0 .0113 

h'.'A 

Contact  (Beddi 

ng  Peat  are ) 

1 

7D.  03 

56.00 

lo.  02 

0.0115 

Open 

1 

72.  26 

241. 00 

73.99 

0.0662 

Qoen 

Vertical  tract 

ure 

71.4  -  65,0  appears  broken 

i 

64.  34 

53 . 00 

22.30 

0.0111 

Heal ed 

Light  mineral 

P  i  1 1 1  no . 

64.21 

71.00 

22.30 

0.0111 

Heal ed 

Light  mineral 

1  1 1 1 1  n  Q . 

1 

64.  13 

61.00 

20.26 

0.0225 

Healed 

Light  mineral 

Pilling, 

1 

63.96 

6  6 . 0  0 

28.06 

0 • 0053 

Heal ed 

Light  mineral 

Pilling. 

i 

63.63 

46.00 

26.20 

0.0108 

Healed 

Light  mineral 

Pilling. 

4  / /  Practur es 

as  above 

1 

62.54 

281.00 

77.72 

0.0383 

Healed 

Light  mineral 

Pilling. 

1 

62.21 

61.00 

20. 26 

0. 1126 

Open 

1 

62.06 

69.00 

16.02 

0.0115 

Heal ed 

Light  mineral 

Pilling. 

1 

61.73 

71 . 00 

64.44 

0.0104 

Open 

Partly  Pilled 

with  It  min. 

1 

61.51 

61.00 

18.  16 

0.0228 

Open 

Partly  Pilled 

with  It  min. 

1 

I 

61.21 

63. 00 

24.23 

0.0547 

Heal ed 

Light  mineral 

Pill ing. 

1 

58.34 

233.00 

73.05 

0.0035 

Heal ed 

Light  mineral 

Pilling. 

1 

58.40 

66 . 00 

33.27 

0.0502 

Open 

Mostly  Pilled 

with  It  min. 

1 

57.91 

253.00 

74.84 

0,0314 

Heal ed 

Light  mineral 

Pilling. 

1 

57.  17 

291.00 

73.99 

0.0331 

Heal ed 

Light  mineral 

Pilling. 

6 

57.  12 

96.00 

28.06 

0.2118 

N/A 

May  be  a  open 

Practure 

1 

i 

55.90 

269,00 

66.53 

0. 0044 

Healed 

Light  mineral 

Pilling. 

1 

54.71 

49,00 

9.32 

0.0118 

Open 

Partly  Pilled 

with  It  min. 

1 

53.8  0 

296.00 

80,45 

0.0398 

Open 

Mostly  Pilled 

with  It  min. 

1 

53.68 

96.00 

33.27 

0.0201 

Open 

1 

X 

52.81 

241 . 00 

46.83 

0.0041 

Healed 

Light  mineral 

Pilling. 

1 

51.66 

91.00 

83.65 

0.0066 

Open 

Vertical  Practure 

Partly  tilled  with  It  min. 
Fracture  splits 


E-215 


BOREHOLE 


ANALYS I S 

ID  SI -t  SI 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Demis ite 

CU-2 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fracture 

Ac i rauth 
oF 

Fracture 

Dip 

of 

Fracture 

Aperature 
Fracture 
( Inches) 

Joint 

Type 

Remar  t:s 

1 

A 

51.  U 

151.00 

26.20 

0.0323 

Open 

Partly  Filled  with  It  min. 

6 

49.68 

69.00 

45.71 

0.2514 

N/A 

May  be  an  open  Fracture 

1 

48.63 

101.00 

22.30 

0.2221 

Healed 

Light  mineral  Filling. 

1 

47.88 

56.  00 

29.86 

0.0208 

Heal ed 

Light  mi ner al  Filling. 

1 

47.55 

291.00 

71.76 

0.0038 

Healed 

Light  mineral  Filling. 

i 

i 

47.00 

71.00 

26.20 

0.1077 

Heal ed 

Light  mineral  Filling. 

1 

46.46 

46.00 

18.16 

0.0570 

Heal ed 

Light  mineral  Filling. 

1 

45.79 

66.  00 

26.20 

0.1077 

Heal ed 

Light  mineral  Filling. 

1 

45.65 

53. 00 

24.28 

0.0328 

Healed 

Light  mineral  Filling. 

1 

45.49 

61.00 

22.30 

0.1110 

Healed 

Light  mineral  Filling. 

1 

44.58 

59.00 

31.59 

0.0204 

Healed 

Light  mineral  Filling. 

1 

43.  48 

46.00 

37.92 

0.0189 

Open 

Partly  Filled  with  It  min. 

1 

42.88 

96.00 

28.06 

0.0106 

Open 

1 

42.57 

86.00 

20.26 

0.0338 

Healed 

Light  mineral  Filling. 

2  //  Fractures  as  above 

1 

42.17 

66.00 

20.26 

0.1126 

Healed 

Light  mineral  Filling. 

2  //  Fractures  as  above 

1 

39.09 

71.00 

28.06 

0.0212 

Healed 

Light  mineral  Filling. 

1 

37.05 

53.00 

13.82 

0.2330 

Healed 

Light  mineral  Filling. 

1 

36.62 

91.00 

62.58 

0.0166 

Heal ed 

Light  mineral  Filling. 

1 

36.49 

81.00 

64.44 

0.0052 

Heal ed 

Light  mineral  Filling. 

1 

36.51 

68.00 

20.26 

0.0225 

Healed 

Light  mineral  Filling. 

1 

36.16 

56.00 

24.28 

0.0219 

Healed 

Light  mi ner al  Filling. 

Borne  very  Faint  healed  Fracs 

1 

35.46 

351.00 

18.  16 

0.0057 

Heal ed 

Light  mineral  Filling. 

1 

34.90 

366.00 

36.43 

0. 1448 

Healed 

Light  mineral  Filling. 

1 

34.21 

61.00 

36.43 

0.0097 

Healed 

Light  mineral  Filling. 

1 

32.78 

281.00 

65.70 

0.0247 

Heal ed 

Light  mineral  Filling. 

Numerous  //  Fractures;  closely 
spaced 

6 

29.82 

221.00 

52.69 

0.0073 

N/A 

Contact  (Bedding  Feature) 

1 

29.61 

36.00 

26.20 

0. 1077 

Open 

1 

25.92 

63.00 

26.20 

0.0215 

Open 

Partly  Filled  with  It  min. 

1 

25.44 

166.00 

9.32 

0,0355 

Healed 

Light  mineral  Filling. 

1 

25.30 

56.00 

26.20 

0.0108 

N/A 

Bedding  Feature 

I 

23.70 

56.00 

22.30 

0.0222 

Open 

Partly  Filled  with  It  min. 

BOREHOLE 


ANALYS I S 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-2 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fracture 

Az  i  muth 
oF 

Fracture 

Dip 

of 

Fracture 

Aperature 
Fracture 
( Inches) 

Joint 

Type 

Remar  ks 

1 

nn  TO 

^  ^  *  -j  ^ 

261.00 

74.  17 

0.0033 

Healed 

Light  mineral  filling. 

1 

20.59 

71 . 00 

22.30 

0.0111 

Open 

20.1  -  18.2  appears  broken 

6 

i7.37 

66.00 

18.  16 

0.0114 

N/A 

Beddinp  feature 

1 

16.60 

46.00 

34.88 

0.0197 

Open 

Mostlv  filled  with  It  min. 

1 

16.22 

33.00 

26.20 

0.0215 

Open 

Partly  filled  with  it  min. 

1 

15.25 

96.00 

16.02 

0.1730 

Healed 

Light  mineral  filling. 

1 

14.96 

206.00 

45.71 

0.0168 

Healed 

Light  mineral  filling. 

1 

14.54 

76.00 

44.54 

0.0086 

Healed 

Light  mineral  filling. 

1 

14.  19 

41.00 

20.26 

0.0056 

Heal ed 

Light  mineral  filling. 

1 

13.97 

201 . 00 

34.88 

0. 0098 

Healed 

Light  mineral  filling. 

1 

13.95 

131.00 

13.82 

0.0117 

Healed 

Light  mineral  filling. 

1 

13.87 

71.00 

20.  26 

0.0113 

Healed 

Light  mineral  filling. 

1 

13.59 

IBl . 00 

55.  13 

0.  1372 

Open 

Mostly  filled  with  It  min. 

6 

12.32 

71.00 

26.20 

0.0108 

N/A 

Bedding  feature 

1 

12.20 

61.00 

33.  27 

0.0201 

Open 

1 

12.07 

81 . 00 

59.26 

0.  1227 

Open 

Vertical  fracture 

Partly  filled  with  It  min. 

1 

I 

11.00 

51.00 

26.20 

0.0215 

Open 

1 

10.72 

58.00 

24.28 

0.0109 

Open 

6 

9.74 

61 . 00 

13.82 

0.0117 

N/A 

Bedding  feature 

1 

A 

8.  15 

73. 00 

36.43 

0.0097 

Open 

1 

7.92 

76.00 

33.27 

0.0201 

Open 

1 

5.29 

71 . 00 

TT  T7 

J  w'  •  ^  / 

0.0803 

Healed 

Liaht  mineral  fillinp. 

1 

4.62 

301.00 

/  V  •  i  7 

0.0346 

Open 

Partly  filled  with  It  mm. 

Photography  ends  at  4.0  -ft 


E-217 


FRACTURE  FREQUENCY  PLOT 


E-221 


Orientation:  Vertical 
Direction:  0 _ Hade:  0 

Photographed  and  Interpreted  by  the 
Kalla  Walla  District  _ 


BOREHOLE 


ANALYS I S 
Bsi't:.  a 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-3 

NX 

Vertical 


Data 

Line 

Code 

Depth 

to 

Fr acture 

Azimuth 

oF 

Fracture 

Dip 

oF 

Fracture 

Aper ature 
Fracture 
( Inches) 

Joint 

Type 

Remarks 

Start  photography  at  96.7 

1 

96.37 

241.00 

61.55 

0.0114 

Open 

Mostly  Filled  with  it  min. 

6 

95.59 

46.00 

28.06 

0.0106 

N/A 

Bedding  Feature 

1 

94.93 

221.00 

53.54 

0.0143 

Ocen 

Mostly  Filled  with  It  (Tii  n . 

1 

92.65 

264.00 

69.44 

0.0084 

Healed 

Light  mineral  Filling. 

1 

91.58 

271.00 

O'j  *07 

0.0544 

Heal ed 

Light  mineral  Fillinq. 

1 

91.04 

251.00 

62.58 

0.0829 

Open 

Mostly  Filled  with  It  min. 

1 

88.83 

259.00 

70.79 

0.0197 

Open 

Mostly  Filled  with  It  min. 

1 

83.43 

251.00 

69.44 

0.1686 

Open 

This  is  bottom  oF  a  cavity 

Cavity  to  82.08  Feet. 

1 

79.37 

256.00 

64.87 

0.0510 

Open 

Mostly  Filled  with  It  min. 

6 

79.03 

49.00 

29.86 

0.0208 

N/A 

Bedding  Feature 

1 

79.03 

49.  00 

29.36 

0.2602 

Open 

Partly  Fillec  with  It  min. 

6 

74.19 

49.00 

39.36 

0.0093 

N/A 

Bedding  Feature 

Appears  broken 

1 

72.06 

261.00 

69.72 

0.0042 

Healed 

Light  mineral  Filling. 

Bottom  estimated 

1 

70.78 

271.00 

67.88 

0.0090 

Heal ed 

Light  mineral  Filling. 

1 

65.53 

291 . 00 

74.84 

0.0031 

Healed 

Light  mineral  Filling. 

1 

64.49 

59.00 

34.88 

0.0098 

Healed 

Light  mineral  Filling. 

1 

64. 06 

59.00 

76.30 

0.0028 

Heal ed 

Li ght  mineral  Filling. 

1 

57.75 

273.00 

42.06 

0.2228 

Open 

Mostly  Filled  with  It  min. 

1 

57.30 

311.00 

67.54 

0. 1604 

Open 

Mostly  Filled  with  It  min. 

1 

56.37 

216.00 

70.79 

0.0987 

Open 

Mostly  Filled  with  It  min. 

1 

55.36 

73.00 

33.27 

0.0100 

Heal ed 

Light  mineral  Filling. 

1 

53.21 

56.00 

24.28 

0.0022 

Healed 

Light  mineral  Filling. 

1 

51.55 

66.00 

33.27 

0.0050 

Heal ed 

Light  mineral  Filling. 

1 

50.88 

119.00 

46.83 

0.0164 

Open 

Partly  Filled  with  It  min. 

1 

50.24 

271.00 

72.64 

0.  1432 

Healed 

Light  mineral  tilling. 

1 

48.  12 

46.00 

39.36 

0.0186 

Open 

1 

46.75 

281.00 

75.  15 

0.0769 

Open 

1 

45.89 

91.00 

31.60 

0.0307 

Open 

1 

41.31 

231.00 

57.31 

0.0130 

Healed 

Light  mineral  Filling. 

1 

39.98 

43.00 

28.06 

0.0318 

Open 

1 

39.65 

261.00 

67.54 

0.0023 

Healed 

Light  mineral  Filling. 

1 

38.55 

96.00 

28.06 

0.0053 

Healed 

Light  mineral  Filling. 

Page  1 


■feet. 


E-224 


BOREHOLE 


ANALYSIS 

IDsi'tSL 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


Cuchillo  Damsite 

CU-3 

NX 

Vertical 


Data 

Depth 

Az i muth 

Dip 

Aper ature 

Joint 

Line 

to 

0-f 

o-f 

Fracture 

Type 

Remarks 

Code 

Fracture 

Fracture 

Fracture 

( Inches) 

1 

37.57 

276.00 

67.54 

0.0046 

Open 

Partly  -filled  with  It  min. 
Fracture  splits 

1 

37.15 

41.00 

37.92 

0.0189 

Open 

1 

35.96 

39.00 

42.05 

0.0089 

Open 

Partly  -filled  with  It  min. 

1 

34.35 

56.00 

29.86 

0.0208 

Healed 

Light  mineral  filling. 

2  parallel  fractures 

1 

33.75 

58.00 

28.06 

0.0318 

Healed 

Light  mineral  filling. 

1 

32.47 

49. 00 

16.02 

0.0231 

Open 

Partly  filled  with  It  min. 

1 

31.31 

41.00 

39.36 

0.0371 

Healed 

Light  mineral  filling. 

2  parallel  fractures 

1 

29.38 

26.00 

33.27 

0.1003 

Healed 

Light  mineral  filling. 

1 

28.88 

56.00 

33,27 

0.0201 

Healed 

Light  mi neral  filling. 

1 

27.66 

56.00 

36.43 

0.0965 

Healed 

Light  mineral  filling. 

1 

26.92 

49.00 

29.86 

0.0520 

Healed 

Light  mineral  filling. 

2  parallel  fractures 

1 

26.29 

51.00 

28.06 

0.0529 

Healed 

Light  mineral  filling. 

1 

24.59 

36. 00 

36.43 

0.0193 

Healed 

Light  mineral  filling. 

1 

24.  16 

36.00 

39.36 

0.0464 

Heal ed 

Light  mineral  filling. 

1 

22.34 

46.00 

31.60 

0. 1022 

Healed 

Light  mineral  f i 1 1 i no . 

1 

2 1 . 0 1 

31.00 

28.06 

0.0847 

Healed 

Light  mineral  filling. 

2  parallel  fractures 

1 

20.44 

36.00 

0,0100 

Healed 

Lipht  mineral  fillinp. 

6 

2  0 . 0  9 

36.00 

40.73 

0.2728 

N/A 

Bedding  feature 

i 

19.21 

286.00 

71.29 

0.  1925 

Open 

Mostly  filled  with  It  min. 

1 

IS. 81 

276.00 

75.46 

0. 1205 

Open 

Mostly  filled  with  It  rain. 

6 

16.89 

49.00 

31.60 

0 • 1530 

N/A 

Bedding  feature 

1 

12.88 

191.00 

82. 20 

0.0814 

Open 

1 

9.93 

271.00 

39.36 

0.0928 

Open 

1 

9.43 

43.00 

22.30 

0.0555 

Open 

1 

8.  11 

126.00 

31.60 

0 .  1 022 

Open 

Rock  appears  broken 

End  photography  at  3.0  teet. 
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E-225 


FRACTURE  FREQUENCY  PLOT 


E-230 


Drill  Hole:  CU-3  Hole  Size:  NX 
Orientation:  Vertical 
Direction:  0 _ Hade:  0 

Photographed  and  Interpreted  by  the 
Walla  Walla  District _ 
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E-231 


Drill  Hole:  CU-3  Hole  Size:  NX 
Orientation:  Vertical 

Direction:  0 _  Hade:  0 

Photographed  and  Interpreted  by  the 
Walla  Walla  District _ 


SDLMHWESTERN  DIVISION  LABORATORV,  CORPS  OF  ENGINEERS 

4915  Cass  Street 
Dallas,  Te;;aB  75235 


SUBMITTAL  OF  SWDED-GL  REPORT  14843-1  (11  pages; 


PROJECT:  CUCHILLO  NEGRO  DAM  SITE  :  Contract  No. 

Feature:  VIDEO  INVESTIGATIONS  OF  SELECTED  : 

BOREHOLES  : 


TEST  REQUEST  NO.:  E86890041  :  -From:  Chie-f 

Dated:  13  March  89  :  Geotechnical  Branch 

Received:  15  March  1989  ;  Albuquerque  District 


I  dent  1  +  1  cat  i  on  : 


BOREHOLES'  CH--29,  CH-3U  and  D~1  : 

c 


REMARi-.S; 


SEE  Al  l  ACHED  PAGES. 


Report  sent  to; 
Albuquerque  District 


Copy  furnished! 


: 


:  Date: 

:  15  May  89 


Name  and  title: 
WILLIAM  R.  TANNER 
Di rector 
SWD  Laboratory 


:  Signature 


I 


E-236 


:;UCHILLO  NEGRO  DAM  SITE 
ALBUQUERQUE  DISTRICT 
VIDEO  CAMERA  INVESTIGATION 
SWDED-GL  REPORI  NO.  14843-1 


1.  REFERENCE!  Re-ference  is  made  to  Albuquerque  District  test 
request  E8E890041,  dated  13  March  1989,  requesting  video  camera 
investigations  of  selected  borings. 

2.  REPORT:  Attached  are  the  results  o+  the  tindings  o+  this 
■field  investigation. 


BOREHOLE  ANALYSIS 
Output  Data 


Project  Name  :  CUCHILLO  NEGRO  DAM 
Drill  Hole  Name  :  BORING  CH-29 
Drill  Hole  Size  ;  HQ 
Drill  Hole  Orientation  :  Vertical 


Depth  Dip  Dip  Hidth  of 

to  Direction  of  Feature 

Feature  of  Feature  Feature  (Inches) 


0.0 


41.4 
42.0 
42.  S 
44.0 


40.1 

40.5 

47.0 

48.4 


50.5 


51.7 


54.2 

57.1 


00.9 

01.5 


Joint 

Type  Reiarks 


Start  video. 

Orientation  data  not  available  because 
rough  hole  Mails  only  alloued  use 
of  the  doMHMard  vie«ing  caiera  head. 
Bottoe  of  casing. 

Top  of  breakout. 

Bottoe  of  breakout. 

Top  of  broken  cone;  rock  broken, 
frageented  and  ueathered,  boring 
enlarged,  Malls  extreiely  rough,  jagged 
and  cavitated,  no  orientation. 

End  of  broken  zone. 

Top  of  breakout. 

Bottoe  of  breakout. 

Top  of  broken  zone;  rock  broken, 
frageented  and  ueathered,  boring 
enlarged.  Mails  extretely  rough,  jagged 
and  cavitated,  no  orientation. 

Bottoe  of  broken  zone,  top  of  sound 
rock,  no  open  joints, 
zone;  rock  broken,  frageented  and 
Bottoe  of  sound  rock,  top  of  broken 
zone;  rock  broken,  frageented  and 
ueathered,  boring  enlarged,  ualls 
extreeely  rough,  jagged  and  cavitated, 
no  orientation. 

Bottoe  of  broken  zone,  top  of  iound 
rock,  no  open  joints. 

Bottoe  of  sound  rock,  top  of  broken^ 
zoee;  rock  broken,  fregeented  end 
ueathered,  boring  enlarged,  ualls 
extreeely  rough,  jagged  and  cavitated, 
ao  orientation. 

Bottoe  of  broken  zone,  top  of  sound 
rock,  ao  open  joints. 

Bottoe  of  sound  rock,  top  of  broken 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  CH-29 
HQ 

Vertical 


Depth  Dip  Dip 

to  Direction  of 
Feature  of  Feature  Feature 


Midth  of  Joint 
Feature  Type 
(Inches) 


Reiarlis 


63.4 


63.8 


70,4 

72.2 


74.4 


75.2 


76.2 

77.2 

77.4 
77.B 

78.5 
78.7 


83.5 

81.8 


zone;  rock  broken,  Fragiented  and 
ueatbered,  borinp  enlarged,  nails 
extreoely  rough,  jagged  and  cavi toted, 
no  orientation. 

Bottoa  of  broken  zme,  top  of  sound 
rock  no  open  joints. 

Bottoo  of  sound  rock,  top  of  broken 
zone;  rock  broken,  fragiented  and 
neathered,  boring  enlarged,  Mails 
extreoely  rough,  jagged  and  cavitated, 
no  orientation. 

Bottoo  of  broken  zone,  top  of  sound 
rock,  no  open  joints,  argillaceous  zone 
71.2  -71.6  . 

Bottoo  of  sound  zone,  top  of  broken 
zone;  rock  broken,  fragoented  and 
oeathered,  boring  enlarged,  nails 
extreoely  rough,  jagged  and  cavitated, 
no  orientation. 

Bottoo  of  broken  zone,  top  of 
argillaceous  zone,  boring  nails  intact, 
no  open  fractures. 

Bottoo  of  argillaceous  zone,  top  of 
sound  rock,  no  open  joints. 

Open  joints  appear,  aloost  horizontal. 
Open  Ion  angle  joints. 

Open  Ion  angle  joints. 

Open  Ion  angle  joints. 

Open  Ion  angle  joints.  ^ 

Top  of  broken  tone;  rxk  broken, 
fragoented  and  oeathered,  boriag 
enlarged,  nails  extreeely  rough, 
jogged  and  cavitated,  no  orientation. 
Bottoo  of  broken  zone. 

Top  of  argillaceous  zone,  baring  eall 
intact,  rKk  appears  coapetent. 
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BOREHOLE  ANALYSIS 
Output  Data 


*  Project  Name 

Drill  Hole  Name 

Drill  Hole  Size 

Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  CH-29 
HQ 

Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Midth  of 

Feature 

(Inches) 

84.4 

B5.4 

87.4 
B9.D 
89.1 

89.2 

89.4 

90.1 

92.1 

92.5 

97.3 

98.1 

100.0 


103.3 


104.5 

105.5 
105.B 


109.4 

109.8 


113.4 

114.0 


joint 

lype  Rnarks 


Open  appearing  joints. 

Open  appearing  joints. 

Open  appearing  joints. 

Open  appearing  joints. 

Rock  becoaing  darker,  not  as  eeathered, 
but  still  argillaceous  and  sound. 
Breakout  along  open  joint. 

Breakout  along  open  joint. 

Joint,  appears  open. 

Top  oT  three  parallel  joints,  possibly 
open. 

iottoe  oi  joints. 

Tight  joint. 

Bottoa  of  argillaceous  rone,  top  of 
transition  rone,  alternating 
argillaceous  and  nonargillaceous  zones. 
Bottoe  of  transition  zone,  top  of 
argillaceous  zone,  boring  vails  intact 
but  rough. 

Rock  broken,  fragaeotcd  and  ueathered, 
boring  enlarged,  vails  ntrcwly  rough, 
jagged  and  cavitated,  no  orientation. 
Bottoa  of  argillaceous  and  broken  zones. 
Tight  joint. 

Rock  broken,  fragaented  and  veathered, 
boring  enlarged,  vails  eatreaely  rough, 
jagged  and  cavitated,  no  orientation. 
Bottoa  of  broken  zone,  top  of  sound 
rock.  ^ 

Bottoa  of  sound  rock,  top  of  brokan 
zone;  rock  broken,  fragaented  and 
veathered,  boring  enlarged,  vails 
extrcoely  rough,  jagged  and  cavitated, 
no  orientation. 

Bottoa  of  broken  zone. 

Joints,  possibly  open. 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLQ  NEGRO  DAM 
BORING  CH-29 
HQ 

Ver  t i c  a 1 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Hidth  of 
Feature 

1 Inches) 

114.4 

115.3 

115.5 

117.8 

119.1 

138.2 

M3.7 


Joint 

Type  Reiarks 


Joints,  possibly  open. 

Joints,  possibly  open. 

Joints,  possibly  open;  top  of 
argillaceous  zone,  boring  ealls  intact 
but  rough. 

Breakout,  bottoo  of  argillaceous  zone. 
Top  of  broken  zone;  rock  broken, 
fragiented  and  weathered,  boring 
enlarged,  walls  eztreoely  rough,  jagged 
and  cavitated,  no  orientation. 

Bottoa  of  broken  zone,  top  of 
argillaceous  lioestone,  boring  walls 
intact  but  rough,  breakout  at  140.5  . 
Bottoa  of  lioestone,  end  of  video. 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name  :  CUCHILLQ  NEGRO  DAN 
Drill  Hole  Name  ;  BORING  CH-30 
Drill  Hole  Size  :  4 
ill  Hole  Orientation  :  Vertical 


Depth 

Dip 

Dip 

iidth  of 

Joint 

to 

Direction 

Oi 

Feature 

Type 

Raaarlis 

Feature 

of  Feature 

Feature 

(Inche&l 

Boring  drillad  aith  air;  0.0  -2. 5',  6 
inch  diaaater,  2.5'-bottoB,  4  inch 
diaaeter. 

2.5 

Bottoa  of  casing. 

10.9 

Top  of  breakout,  boring  enlarged, 
probably  due  to  drilling  action. 

11.6 

Bottoa  of  breakout. 

M.5 

Top  of  cavity,  rock  broken,  fragaented 
and  neathered,  boring  enlarged,  nails 
extreaely  rough,  jagged  and  cavitated, 
no  orientation. 

18.2 

Bottoa  of  cavity. 

21.5 

Top  of  cavity,  rock  broken,  fragaented 
and  weathered,  boring  enlarged,  walls 
evtreaely  rough,  jagged  and  cavitated, 
no  orientation. 

23.2 

Bottoa  of  cavity. 

26.1 

Top  of  cavity,  rock  broken,  fragaented 
and  weathered,  boring  enlarged,  walls 
extreaeJy  rough,  jagged  and  cavitated, 
no  orientation. 

28.0 

Bottoa  of  cavity. 

32.0 

120 

61 

0.0291 

Haaieif 

Light  aineral  filling. 

34.5 

Top  of  broken  zone. 

34.7 

Bottoa  of  broken  zone. 

34.0 

75 

86 

0.0090 

Haalad 

Light  aineral  filling. 

39.8 

90 

72 

0.0190 

Haaiad 

Light  liaaral  filling. 

43.6 

0 

50 

0.0192 

Haalad 

Light  ainval  filling. 

55.5 

45 

50 

0.0832 

Haalad 

Light  aineral  filling.  ^ 

62.3 

45 

42 

0.0966 

Haalad 

Light  aineral  filling. 

63.3 

270 

70 

0.0868 

Haalad 

Light  aineral  filling. 

67.9 

290 

56 

0.0111 

Haalad 

Light  eineral  filling. 

69.2 

45 

42 

— 

Tiflit 

Hairline. 

73.4 

295 

67 

0.0115 

Haalad 

Light  aineral  filling. 

B1.2  JBf  of  cavity,  rxk  krokaa,  fratantMl 

ank  watharad,  koriaf  anlarfad,  aallt 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Dr  ill  Hoi e  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  CH-30 
A 

Ver  t i cal 


Depth 

Dip 

Dip 

Hidth  of 

Joint 

to 

Direction 

of 

Feature 

Type 

Reaarks 

Feature 

of  Feature 

Feature 

(Inchesl 

86.7 

89.7 


93.0 

94.(1 


96.4 


130.6 

132.0 

136.0 


141.7 

143.0 


145.9 

149.1 

151.0 


ISS.O 


180 

30 


ntreiely  rough,  jugged  and  cavitated, 
no  orientation. 

Botton  ot  cavity. 

Top  ot  cavity,  rock  broken,  fragnented 
and  neathered,  boring  enlarged,  ualls 
extreiely  rough,  jagged  and  cavitated, 
no  orientation. 

Bottoa  of  cavity. 

Top  of  cavity,  rock  broken,  fragnented 
and  ueathered,  boring  enlarged,  ualU 
extreiely  rough,  jagged  and  cavitated, 
no  orientation. 

Botton  of  cavity,  top  of  dark 
argillaceous  zone,  boring  nails  rough, 
sone  breakouts  noted,  nuier'ous  hairline 
tight  fractures  to  0.03  inch  aide  nith 
dip  aziiuths  around  45  degrees. 

Top  of  cavity. 

Botton  of  cavity. 

Botton  of  dark  argilllaceons  zone,  top 
of  lithology  change,  lighter  color  and 
different  texture,  chalky  appearance. 
Boring  bKones  enlarged,  rock  broken. 
Bottoa  of  broken  zone  and  light  zone, 
lithology  changes  to  dark  argillaceous 
liaestone. 

83  0.0037  Healed  Light  nineral  filling. 

56  0.1367  Healed  Light  nineral  filling. 

Botton  of  liaestone,  lithology  changgs, 
lightK  color  and  different  texture, 
chalky  appearance. 

Bottoe  of  light  zone,  end  of  video. 


BOREHOLE  ANALYSIS 
Output  Data 


I 

Dri  I 


Project.  Name 
Drill  Hole  Name 
Drill  Hole  Size 
1  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  D-1 
6 

Vertical 


Depth 

to 

Feeture 

Dip 

Direction 
ol  Feature 

Dip 

of 

Feature 

Hidth  of 

Feature 

(Inches) 

Joint 

Type 

Reearts 

9.6 

Bottoa  of  casing. 

li.3 

150 

22 

— 

Tipht 

Hairline. 

1L9 

30 

45 

~ 

Tight 

Hairline. 

25.7 

31.8 
36.0 

45 

50 

Tight 

Hairline. 

Top  of  rough  argillaceous  zone. 

Bottoa  of  rough  argillaceous  zone. 

32.1 

40 

50 

— 

Tight 

Hairline. 

34.7 
49.1 

49.8 

45 

39 

Tight 

Hairline 

Top  of  breakout. 

Bottoi  of  breakout  zone. 

56.6 

45 

39 

— 

Tight 

Hairline. 

58.1 

59.2 

61.3 
63.6 

65.2 

45 

39 

Tight 

Hairline. 

Top  of  breakout  on  SH  side  of  boring. 
Bottoa  of  breakout  on  SN  side  of  boring. 
Top  of  cavity,  boring  enlarged,  rock 
neathered,  broken  and  fractured. 

Bottoa  of  cavity. 

65.0 

45 

39 

" 

Tight 

Hairline. 

66.1 

45 

39 

0.3904 

Healed 

Dark  aineral  filling. 

67.1 

210 

31 

0.0514 

Healed 

Dark  aineral  filling. 

67.6 

75 

31 

0.4287 

Healed 

Dark  aineral  filling. 

71.7 

45 

50 

— 

Tight 

Hairline. 

73.6 

45 

45 

— 

Tight 

Hairline. 

75.8 

45 

39 

0.1015 

Healed 

Dark  aineral  filling. 

76.3 

45 

45 

" 

Tight 

Hairline. 

77,8 

270 

75 

0.0153 

Healed 

Light  aineral  filling. 

77.2 

45 

39 

" 

Tight 

Hairline. 

79.8 

0 

31 

0.2144 

Healed 

Light  aineral  filling. 

81.8 

45 

54 

— 

Tight 

Hairline 

85.4 
85.8 
87.6 

88.4 

94.0 

45 

31 

Tight 

Hairline.  ** 

Top  of  cavity. 

Bottoa  of  cavity. 

Top  of  cavity,  boring  enlarged,  rxk 
neathered,  broken  and  friable. 

Bottoa  of  cavity,  end  of  vidH. 
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Drill  Holi  ;CH-30  Holt  Size  :  4 
Orientation  : Vertical 

Direction  :0 _ Hade  :  0 

Photographed  and  Interpreted  by  the 
Southmet  Divleion  Lab 


Drill  Holt  :D-1  Holt  Slzt  ;  6 
Orltntttlon  :Vtrtlctl 
Dlrtctinn  :0 _ Htdt ;  0 

Photogrtphtd  tnd  Intorprtttd  by  tht 
SoutbNMt  Olvltlon  Ltb 


SOUTHWESTERN  DIVISION  LABORATORY,  CORPS  OF  ENGINEERS 

4815  Cass  Street 

Dallas,  Tei;as  75235 

SUBMITTAL  OF  SWDED-GL  REPORT  14843 

(28  pages) 

PROJECT;  CUCHILLO  NEGRO  DAM  SITE 

Feature;  VIDEO  INVESTIGATIONS  OF  SELECTED 
BOREHOLES 

;  Contract  No. 

TEST  REQUEST  NO.;  £86890041  ;  From: 

Dated;  13  March  89  : 

Received;  15  March  1989  ; 

Chi  ef 

Geotechnical  Branch 
Albuquerque  District 

I  dent  1 1  i  cat  i  oi  i : 

BOREHOLES  19,  20,  21,  22,  2 

3  and  26. 

REMARKS; 


SEE  ATTACHED  PAGES. 


:  : 

, - - : - , 

:  Report  sent  to:  :  Copy  •furnished:  : 
:  Albuquerque  District  :  : 
:  :  : 


: 


:  Name  and  title: 

:  WILLIAM  R.  TANNER 
:  Director 
:  SWD  Laboratory 


: 

t 
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I'UCHILLO  NESRO  DAM  SITE 
ALBUQUERQUE  DISTRICT 
VIDEO  CAMERA  INVESTIGATION 
SWDED-GL  REPORT  NO.  14843 


1.  REFERENCE:  Re-ference  is  made  to  Albuquerque  District  test 

request  £86890041,  dated  13  March  1989,  requesting  video  came>-a 
investigations  o-f  selected  borings. 


2.  REPORT:  Attached  are  the  results  o-f  the  findings  of  this 
field  i nvest i gat i on . 
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BOREHOLE  ANALYSIS 
Input  Data 


Project  Name 
Drill  Hoi e  Name 
Drill  Ho] e  Size 
Drill  Hole  Orientation 


LUCHILLO  NEGRO  DAM 
BORING  19 
HD 

Vertical 


Depth  to 
Top  of 
Feature 

Depth  to 
Bottoi  of 
Feature 

Apparent 

Dip 

Direction 

Apparent 

Nidth 

(Inches) 

loint 

Type 

Reearks 

1.3 

1.3 

Start  video 

19.5 

19.9 

60 

0.1300 

Closed 

Light  lineral  filling. 

23.2 

23.4 

265 

0.0100 

Tight 

• 

23.4 

23.7 

50 

0.0200 

Closed 

Light  eineral  filling. 

27.1 

27.5 

45 

0.0600 

Open 

19.5 

19.5 

Rough  zone,  argillaceous,  weathered 

30.1 

30.1 

Bottoe  of  rough  zone,  top  of  sound  rock 

38.0 

38.5 

280 

0.0600 

Closed 

Light  eineral  filling. 

40.9 

41.4 

280 

0.0600 

Closed 

Light  eineral  filling. 

41.0 

41.3 

50 

0.0600 

Closed 

Light  eineral  filling. 

41.5 

41.9 

80 

0.0600 

Closed 

Light  eineral  filling. 

43.4 

44.4 

180 

0.1300 

Closed 

Light  eineral  filling. 

51.9 

51.9 

Rough  zone,  weathered,  argillaceous 

54.2 

54.2 

Bottoe  of  rough  zone 

55.9 

55.9 

Top  of  cavity 

57.0 

57.0 

Bottoe  of  cavity 

58.6 

59.0 

45 

0.0000 

Tight 

Hairline 

60.7 

61.3 

240 

0.0000 

Tight 

Hairline 

61.2 

61.2 

Top  of  cavity. 

63.5 

63.5 

Bottoe  of  cavity. 

63.6 

63.8 

210 

0.0000 

Closed 

Hairline. 

63.6 

63.8 

255 

0.0000 

Closed 

Hairline. 

63.8 

64.2 

45 

0.0600 

Closed 

Light  eineral  filling. 

Bedding  noted. 

64.3 

64.7 

45 

0.0300 

Closed 

Light  eineral  filling. 

65.1 

65.4 

45 

0.0300 

Closed 

Light  eineral  filling. 

65.9 

66.3 

45 

0.0300 

Closed 

Light  eineral  filling. 

67.0 

67.6 

35 

0.2500 

Closed 

Light  eineral  fillieg. 

67.8 

68.9 

260 

0.0300 

Open 

Breakout,  boring  enlarged. 

69.  B 

70.2 

45 

0.0300 

Open 

Broken  along  fracture  plane. 

69.  B 

70.2 

45 

0.0300 

Open 

Broken  along  fracture  planes. 

70.B 

71.4 

255 

0.0600 

Closed 

Light  eineral  filling. 

71.1 

71.7 

250 

0.1300 

Closed 

Light  ainKal  filling. 

73.2 

73.5 

45 

0.0600 

Closed 

Light  eineral  filling. 

74.5 

74.8 

45 

0.0600 

Closed 

Light  eineral  filling. 

75.9 

76.2 

45 

0,0600 

Closed 

Light  eineral  filling. 
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BOREHOLE  ANALYSIS 
Input  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  19 
HQ 

Vertical 


Depth  to 
Top  oT 
Feature 

Depth  to 
Bottoi  oi 
Feature 

Apparent 

Dip 

Direction 

Apparent 

Nidth 

(Inches) 

Joint 

Type 

Reaarks 

77.7 

78.2 

45 

0.5000 

Tight 

Light  lineral  Tilling. 

Soee  rock  broken  due  to  drilling. 

79.0 

19.  b 

270 

0.4000 

Tight 

light  eineral  filling. 

Rock  broken,  sok  eissing  along  plane. 

80.3 

80.8 

30 

0.3000 

Open 

82.2 

82.2 

Top  of  cavity. 

85.0 

85.0 

Bottoa  of  cavity,  end  of  video. 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  19 
HQ 

Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Hidth  of 

Feature 

(Inches) 

joint 

Type 

Reear  Its 

1.3 

Start  video 

19.7 

60 

52 

0.0805 

Closed 

Light  eineral  filling. 

23.3 

265 

32 

0.0084 

Tight  - 

23.5 

50 

44 

0.0145 

Closed 

Light  eineral  filling. 

27.3 

45 

52 

0,0371 

Open 

19.5 

Rough  zone,  argillaceous,  eeathered 

30.1 

Bottoe  of  rough  zone,  top  of  sound  rocli 

38.3 

280 

58 

0.0320 

Closed 

Light  eineral  filling. 

41.2 

280 

58 

0.0320 

Closed 

Light  eineral  filling. 

41.2 

50 

44 

0.0435 

Closed 

Light  eineral  filling. 

41.7 

80 

52 

0.0371 

Closed 

Light  eineral  filling. 

43.9 

180 

73 

0.0391 

Closed 

Light  eineral  filling. 

51.9 

Rough  zone,  weathered,  argillaceous 

54.2 

Bottoe  of  rough  zone 

55.9 

Top  of  cavity 

57.0 

Bottoe  of  cavity 

58.8 

45 

52 

0.0000 

Tight 

Hairline 

&1.0 

240 

62 

0.0000 

Tight 

Hairline 

61.2 

Top  of  cavity. 

63.5 

Bottoe  of  cavity. 

63.7 

210 

32 

0.0000 

Closed 

Hairline. 

63.7 

255 

32 

0.0000 

Closed 

Hairline. 

64.0 

45 

52 

0.0371 

Closed 

Light  eineral  filling. 

Bedding  noted. 

64.5 

45 

52 

0.0186 

Closed 

Light  eineral  filling. 

65.3 

45 

44 

0.0217 

Closed 

Light  eineral  filling. 

66.1 

45 

52 

0.0186 

Closed 

Light  eineral  filling. 

67,3 

35 

62 

0.1163 

Closed 

Light  eineral  filling. 

68.3 

260 

74 

0.0083 

Open 

Breakout,  koring  enlarged. 

70.0 

45 

52 

0.0186 

Open 

Broken  along  fractnre  plane. 

70.0 

45 

52 

0.0186 

Open 

Broken  along  fracture  planes. 

71.1 

255 

62 

0.0279 

Closed 

Light  eineral  filling. 

71.4 

250 

62 

0.0605 

Closed 

Light  Bincr*l  filling. 

73.3 

45 

44 

0.0435 

Closed 

Light  eineral  filling. 

74.7 

45 

44 

0.0435 

Closed 

Light  eineral  filling. 

76.1 

45 

44 

0.0435 

Closed 

Light  eineral  filling. 

E-251 


BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  19 
HQ 

Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Width  of 

Feature 

(leches) 

77.9 

45 

58 

0.2666 

79.3 

270 

62 

0.1860 

80.6 

30 

58 

0.1600 

82.2 

85.0 


Joint 

Type 

Reoar  l!s 

Tight 

Light  lineral  filling. 

Soae  rock  broken  due  to  drilling. 

Tight  • 

Light  lineral  filling. 

Rock  broken,  soae  oi suing  along  plane. 

Open 

Top  of  cavity. 

Bottoa  of  cavity,  end  of  video. 

BOREHOLE  ANALYSIS 
Input  Data 


Dri  1 1 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Hole  Orientation 


:  CUCHILLO  NEGRO  DAM 
:  BORING  20 
:  HQ 

:  Ver  t i c  a 1 


topth  to 

Depth  to 

Apparent 

Apparent 

Joint 

Top  of 

Bottoa  of 

Dip 

Nidth 

Type 

Reearks 

Feature 

Feature 

Direction 

(Inches) 

6.3 

6.3 

Bottoa  of  casing. 

B.l 

6.4 

135 

0.0200 

Open 

10.5 

10.8 

0 

0.0200 

Ptly  Open 

- 

20.3 

21.5 

100 

0.0600 

Ptly  Open 

Rock  broken  and  soae  aissing. 

21.7 

22.3 

180 

0.0600 

Ptly  Open 

Rock  broken  and  soae  aissing. 

29.0 

29.0 

Rock  broken,  fragaented  and  ueathered, 
boring  enlarged  aalls  are  extreaely 
rough,  jagged  and  cavitated,  no 
orientation. 

50.3 

50.3 

Bottoa  of  broken  zone. 

51.6 

52.0 

90 

0.0600 

Tight 

Bedding  visible. 

52.2 

52.2 

Rough  zone,  argillaceous. 

52.6 

52.6 

Bottoa  of  rough  zone. 

54.1 

54.7 

40 

O.OlOO 

Tight 

54.7 

54.7 

Rocks  broken,  fragaented  and  weathered, 
boring  enlarged  Mails  are  extreaely 
rough,  jagged  and  cavitated,  no 
orientation. 

60.8 

60.8 

Bottoa  of  broken  zone. 

61.7 

62.0 

45 

0.0200 

Tight 

62.7 

62.7 

Rocki  broken,  fragaented  and  weathered, 
boring  enlarged  walls  are  extreaely 
rough,  jagged  and  cavitated,  no 
orientation. 

66.2 

66.2 

Bottoa  of  rough  zone. 

66.3 

67.0 

45 

0.0100 

Tight 

Fractures,  rock  broken  along  fracture 
plane. 

67.6 

67.6 

Boring  walls  intact,  but  rough, 
argillaceous  zone. 

71.7 

71.7 

Bottoa  of  argillaceous  zone,  top  of 
cavity  on  SE  side  of  boring  wall. 

75.6 

75.6 

Bottoa  of  cavity,  boring  nails  intact, 
but  rough  uitb  soae  saall  break  outs, 
probably  due  to  drilling  rock, 
argillKOoui. 

B1.3 

81.3 

Bottoa  of  argillaceous  zone,  rock  is 

E-253 


BOREHOLE  ANALYSIS 
Input  Data 


Project  Name 
Drill  Hoi  r  ime 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NESRO  DAM 
BORING  20 
HO 

Vertical 


Depth  to 

Depth  to 

Apparent 

Apparent 

Top  of 

Bottoe  of 

Dip 

Width 

Feature 

Feature 

Direction 

(Inches) 

B9.0 

89.0 

Joint 

Type  Reiarks 


highly  broken,  boring  enlarged  Mails  are 
extreeely  rough,  jagged  and  cavitated, 
lio  orientations. 

Bottoa  of  broken  zone,  blocked,  end  of 
video. 


•i 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name  :  CUCHILLO  NEGRO  DAM 
Drill  Hole  Name  :  BORING  20 
Drill  Hole  Size  :  HQ 
Drill  Hole  Orientation  :  Vertical 


Depth 

Dip 

Dip 

Nidth  of 

loint 

to 

Direction 

of 

Feature 

Type 

Reear  Its 

Feiture 

of  Feature 

Feature 

(Inches) 

i.Z 

Bottoa  of  casing. 

8.3 

135 

44 

0.0145 

Open 

10.6 

0 

44 

0.0145 

Ptly  Open 

20.9 

100 

75 

0.0152 

Ptly  Open 

Rock  broken  and  soee  eissing. 

22.0 

180 

62 

0.0279 

Ptly  Open 

Rock  broken  and  soee  eissing. 

29.0 

Rock  broken,  frageented  and  weathered, 
boring  enlarged  walls  are  extreeely 
rough,  jagged  and  cavitated,  no 
orientation. 

SO.  3 

Bottoa  of  broken  zone. 

51. e 

90 

52 

0.0371 

Tight 

Bedding  visible. 

52.2 

Rough  zone,  argillaceous. 

52.6 

Bottoa  of  rough  zone. 

5LI 

♦0 

62 

0.0047 

Tight 

5L7 

Rocke  broken,  frageented  and  weathered, 
boring  enlarged  walls  are  eztreaely 
rough,  jagged  and  cavitated,  no 
orientation. 

60.8 

Bottoa  of  broken  zone. 

61.8 

45 

44 

0.0145 

Tight 

62.7 

Rocke  broken,  frageented  and  weathered, 
boring  enlarged  walls  are  extreeely 
rough,  jagged  and  cavitated,  no 
orientation. 

66.2 

Bottoa  of  rough  zone. 

66.7 

45 

66 

0.0041 

Tight 

Fractures,  rock  broken  along  fracture 
plane. 

67.6 

Boring  walls  intact,  but  rough, 
argillaceous  zone.  ^ 

71.7 

lottoa  of  argillKeous  zone,  top  of 
cavity  on  SE  side  of  boring  wall. 

75.6 

Bottoa  of  cavity,  boring  walls  intact, 
but  rough  with  soee  seall  break  nets, 
probably  due  to  drilling  rKk, 
argillaceous. 

81.3 

Bottoa  ef  argillaceous  zone,  rock  is 

B-255 


BOREHOLE  ANALYSIS 
Output  Data 


•  Project  Name 

Drill  Hole  Name 

Drill  Hole  Size 

Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  20 
HQ 

Vertical 


Depth 

Dip 

Dip 

Hidth  of 

Joint 

to 

Direction 

of 

Feature 

Type 

Reaarks 

Feature 

of  Feature 

Feature 

(Inches) 

highly  broken,  boring  enlarged  ealls  are 
extretely  rough,  jagged  and  cavitated, 
no  orientations. 

89.0  Bottoi  oi  broken  zone,  blocked,  end  of 

video. 
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BOREHOLE  ANALYSIS 
Input  Data 


Drill 


F'ro  iect  Name 
Drill  Hoi e  Name 
Drill  Hoi e  Sire 
Hole  Orientation 


:  CUCHILLO  NEGRO  DAN 
:  BORING  21 
:  HQ 

:  Vertical 


Depth  to 
Top  of 
Feature 

Depth  to 
Bottoi  of 
Feature 

Apparent 

Dip 

Direction 

Apparent 

Midth 

(Inches) 

Joint 

Type 

Reoarks 

19.7 

19.7 

Bottoo  of  casing. 

20.0 

20.0 

Cavity,  rock  broken,  oeathered,  no 

orientation. 

21.1 

21.1 

Bottoo  of  cavity. 

24.3 

25.1 

270 

0.0100 

Tight 

25.1 

25.5 

45 

0.0100 

Tight 

30.4 

30.6 

45 

0.0100 

Tight 

Bedding  visible. 

31.0 

31.3 

45 

0.0100 

Tight 

32.6 

32.8 

45 

0.0100 

Tight 

42.8 

43.1 

45 

0.0300 

Ptly  Open 

42.8 

42.8 

Nuoerous  light  aineral  filled  stringers 

and  hairline  tight  fractures 

dip  azituths  45  and  270  degrees. 

50.0 

50.2 

45 

0.0300 

Ptly  Open 

52.3 

52.6 

0 

0.0200 

Ptly  Open 

53.0 

54.7 

300 

0.1300 

Open 

61.6 

62.1 

250 

0.1300 

Closed 

Light  sineral  filling. 

63.1 

63.6 

45 

0.0200 

Ptly  Open 

63.8 

64.5 

70 

0.0200 

Ptly  Open 

64.6 

64.9 

45 

0.0100 

Tight 

64.8 

65.2 

45 

0.0100 

Tight 

66.7 

67.0 

30 

0.0100 

Tight 

74.1 

74.3 

45 

0.0200 

Ptly  Open 

77.1 

77.5 

35 

0.4000 

Ptly  Open 

Top  of  broken  zone. 

77.5 

77.9 

35 

0.0000 

Open 

Bottoo  of  broken  zone,  boring  enlarged. 

85.0 

85.0 

Top  of  cavity. 

07.8 

87.0 

Bottoo  of  cavity. 

88.4 

88.8 

45 

0.1300 

Closed 

Light  oiOKal  filling. 

94.9 

95.1 

45 

0.2500 

Closed 

Light  oincral  filling. 

98.1 

99.0 

225 

0.4000 

Closed 

Light  iineral  filling. 

98.8 

99.1 

45 

0.1300 

Closed 

Light  oineral  filling. 

100.2 

100.7 

90 

0.0600 

Ptly  Open 

Light  iineral  filling. 

101.8 

102.1 

45 

0.0300 

Ptly  Open 

104.5 

104.8 

45 

0.0200 

Ptly  Open 

light  oineral  filling. 

105.7 

106.0 

65 

0.6000 

Open 

Rock  broken. 

109.2 

111.0 

225 

0.7000 

Ptly  Open 

Light  oincral  filling. 

E-257 


BOREHOLE  ANALYSIS 
Input  Data 


Dri  1 1 


Project 

Name  ; 

CUCHILLO  NEGRO  DAM 

Drill  Hole 

Name  : 

BORING  21 

Drill  Hole 

Sire  : 

HQ 

Hole  Orientation  : 

Verti cal 

Depth  to 

Depth  to 

Apparent 

Apparent 

Joint 

Top  of 

Bottoe  of 

Dip 

Hidth 

Type 

fteearks 

Feature 

Feature 

Direction 

(Inches) 

113.2 

113.5 

40 

0.0100 

Tiqht 

117.6 

117.9 

45 

0.0100 

Tipht 

-  Rough  due  to  drill  action. 

125.1 

126.5 

45 

0.0100 

Tight 

Rough  zone,  possilby  argillaceous,  soie 
rock  lissing. 

126.6 

126.6 

Top  of  cavity,  rock  broken,  45  degree 
dip  aziiuth. 

127.6 

127.6 

Bottoi  of  cavity. 

127.8 

127.8 

Rough  zone,  soee  rock  broken  and  tiss- 
ing,  possibly  argillaceous. 

128.4 

128.8 

45 

0.0200 

Open 

Coeplex  nuierous  hairline  tight  connect 
ing  fractures. 

128.7 

130.0 

45 

0.0300 

Tight 

To  partially  open. 

130.0 

130,0 

Top  of  cavity. 

131.0 

131.0 

Bottoe  of  cavity,  end  of  video. 

I 

f 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'  I 

I 

1 

I  I 

,  I 

[ 
I 

r 

r 

I 

I. 

r 


BOREHOLE  ANALYSIS 
Output  Data 


Project  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  21 
HQ 

Vertical 


Depth 

Dip 

Dip 

Width  of 

joint 

to 

Direction 

of 

Feature 

Type 

fieearks 

Feature 

of  Feature 

Feature 

1  Inches) 

19.7 

Bottoe  of  casing. 

20.0 

Cavity,  rock  broken,  eeathered,  no 
orientation. 

21.1 

Bottoi  of  cavity. 

24.7 

270 

68 

0.0037 

Tight 

25.3 

45 

52 

0.0062 

Tight 

30.5 

45 

32 

0.0084 

Tight 

Bedding  visible. 

31.1 

45 

44 

0.0072 

Tight 

32.7 

45 

32 

0.0084 

Tight 

43.0 

45 

44 

0.0217 

Ptly  Open 

42.8 

Nuoerous  light  eineral  filled  stringers 
and  hairline  tight  fractures 
dip  aziiuths  45  and  270  degrees. 

50.1 

45 

32 

0.0253 

Ptly  Open 

52.5 

0 

44 

0.0145 

Ptly  Open 

53.8 

300 

79 

0.0237 

Open 

61.8 

250 

58 

0.0693 

Closed 

Light  eineral  filling. 

63.3 

45 

58 

0.0107 

Ptly  Open 

64.2 

70 

66 

0.0082 

Ptly  Open 

64.8 

45 

44 

0.0072 

Tight 

65.0 

45 

52 

0.0062 

Tight 

66.8 

30 

44 

0.0072 

Tight 

74.2 

45 

32 

0.0169 

Ptly  Open 

77.3 

35 

52 

0.2476 

Ptly  Open 

Top  of  broken  zone. 

77.7 

35 

52 

0.0000 

Open 

Bottoe  of  broken  zone,  boring  enlarged. 

85.0 

Top  of  cavity. 

87.8 

Bottoe  of  cavity. 

88.6 

45 

52 

0.0805 

Closed 

Light  eineral  filling. 

95.0 

45 

32 

0.2111 

Closed 

Light  eineral  filling. 

98.6 

225 

71 

0.1322 

Closed 

Light  eineral  filling. 

98.9 

45 

44 

0.0942 

Closed 

Light  eineral  filling. 

100.4 

90 

58 

0.0320 

Ptly  Open 

Light  eineral  filling. 

101.9 

45 

44 

0.0217 

Ptly  Open 

104.7 

45 

44 

0.0145 

Ptly  Open 

Light  eineral  filling. 

105.8 

65 

44 

0.4346 

Open 

Rock  broken. 

110.1 

225 

80 

0.1207 

Ptly  Open 

Light  eineral  filling. 

E~259 


BOREHOLE  ANALYSIS 
Output  Data 


Project  Name  :  CUCHILLO  NEGRO 
Drill  Hole  Name  :  BORING  21 
Drill  Hole  Size  :  HQ 
Drill  Hole  Orientation  :  Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Width  of 

Feature 

(Inches) 

Join 

Type 

113.3 

40 

44 

0.0072 

Tight 

117.8 

45 

44 

0.0072 

Tight 

125.8 

45 

77 

0.0022 

Tight 

126.6 

127.6 

127.8 


128.6 

45 

52 

0.0124 

Open 

129.4 

45 

76 

0.0071 

Tight 

130.0 

131.0 


E-260 


Reurks 


Rouqh  due  to  drill  action. 

Roupb  zone,  possilby  argillaceous,  soie 
rock  lissing. 

Top  of  cavity,  rock  broken,  45  degree 
dip  azieuth. 

Bottoa  of  cavity. 

Rough  zone,  soae  rock  broken  and  aiss- 
ing,  possibly  argillaceous. 

Coaplex  nueerous  hairline  tight  connect¬ 
ing  fractures. 

Id  partially  open. 

Top  of  cavity. 

Bottoa  of  cavity,  end  of  video. 


BOREHOLE  ANALYSIS 
Input  Data 


Pro 7ect  Name 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 
BORING  22 
HQ 

Verti cal 


Depth  to 
Top  of 
Future 

Depth  to 
Bottoe  of 
Feature 

Apparent 

Dip 

Direction 

Apparent 

Width 

finches) 

Joint 

Type 

Ruarks 

0.0 

0.0 

Bottoe  of  casing,  boring  walls  sound,  no 

broken  zones  or  cavities. 

54.3 

54.6 

45 

0.2500 

Ptly  Open 

Rock  broken. 

91.5 

92.4 

45 

0.2500 

Open 

Rock  broken  along  fracture  plane. 

93.9 

93.9 

Cloudy  water,  end  of  video. 

BOREHOLE  ANALYSIS 
Output  Data 


“  Project  Name 

Drill  Hole  Name 

Drill  Hole  Size 

Drill  Hole  Orientation 


CUCHILLQ  NEGRO  DAM 
BORING  22 
HQ 

Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Midth  of 

Feature 

(Inches) 

Joint 

Type 

Reaariis 

0.0 

Bottoi  of  casing,  boring  Mails  sound,  no 
broken  zones  or  cavities. 

5A.5 

45 

44 

0.1811 

Ptly  Open 

Rock  broken. 

91.9 

93.9 

45 

71 

0.0B26 

Open 

Rock  broken  along  fracture  plane. 

Cloudy  Mater,  end  of  video. 

BOREHOLE  ANALYSIS 
Input  Data 


Proiect  Name 
Drill  Hole  Name 
Drill  Hoi e  Size 
Drill  Hole  Orientation 


CUCHILLO  NEGRO  DAM 

CH-23 

HQ 

Vert i cal 


Depth  to 

Top  of 
Feature 

Depth  to 
Bottoi  of 
Feature 

Apparent 

Dip 

Direction 

Apparent 

Nidth 

finches) 

Joint 

Type 

Reiarks 

25,4 

25.4 

Start  video. 

27.9 

27.9 

Bottoi  of  casing. 

28.7 

28.9 

45 

0.0000 

Tight 

tfairline. 

27.9 

27.9 

Boring  nails  rough,  weathered  and 

argillaceous. 

33.0 

33.0 

Bottoi  of  rough  zone. 

36.8 

37.1 

45 

0.0000 

Tight 

Hairline. 

39.9 

40.6 

210 

0.0600 

Tight 

Light  lineral  filling. 

42.0 

42.7 

255 

0.0600 

Tight 

Light  lineral  filling. 

45.4 

45.7 

45 

0.0300 

Open 

47.5 

48.9 

265 

0.0600 

Closed 

Light  lineral  filling. 

48.2 

49.6 

265 

0.0600 

Closed 

Light  lineral  filling. 

51.8 

52.2 

45 

0.0000 

Tight 

Hairline. 

52.9 

52.9 

Top  of  cavity. 

59.8 

59.8 

Bottoi  of  cavity. 

60.5 

60.9 

90 

0,0300 

Open 

64.0 

64.3 

45 

0.0000 

Tight 

Hairline. 

64.6 

65.0 

65 

0.0300 

Ptly  Open 

65.1 

65.5 

270 

0.0000 

Tight 

Hairline. 

65.4 

65.6 

150 

0.0000 

Tight 

Hairline. 

65.4 

65.9 

150 

0.0000 

Tight 

Hairline. 

65.7 

65.7 

Top  of  cavity. 

67.5 

67.5 

Bottoi  of  cavity. 

68.9 

69.7 

195 

0.1300 

Closed 

Light  lineral  filling. 

85.4 

85,4 

Top  of  cavity. 

86.0 

86.0 

Bottoi  of  cavity. 

85.9 

86.1 

225 

0.0000 

Tight 

Hairline. 

87.6 

87.6 

Cloudy  water. 

88.4 

88.8 

30 

0.0000 

Tight 

Hairline. 

89.6 

89.9 

180 

0.2500 

Closed 

Light  lineral  filling. 

94.6 

94.6 

End  video. 

E-263 


BOREHOLE  ANALYSIS 
Output  Data 


*  Project  Name 

Drill  Hole  Name 

Drill  Hole  Size 

Drill  Hole  Orientation 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

25.4 

27.9 

28.8 

45 

27.9 

33.0 

37.0 

45 

40.3 

210 

42.3 

255 

45.5 

45 

48.2 

265 

48.9 

265 

52.0 

45 

52.9 

59.8 

60.7 

90 

64.2 

45 

64.8 

65 

65.3 

270 

65.6 

150 

65.7 

150 

65.7 

67.5 

69.3 

195 

85.4 

86.0 

86.0 

225 

87.6 

88.6 

30 

89.8 

180 

94.6 

:  CLICHILLO  NEGRO  DAM 
:  CH-23 

:  HQ 

:  'v^ertical 


Dip 

Nidth  of 

Joint 

of 

Feature 

Type 

Feature 

(Inches) 

32 

0.0000 

Tight 

44 

0.0000 

Tight 

66 

0.0246 

Tight 

66 

0.0246 

Ti  ght 

44 

0.0217 

Open 

77 

0.0132 

Closed 

77 

0.0132 

Closed 

52 

0.0000 

Tight 

52 

0.0186 

Open 

44 

0.0000 

Tight 

52 

0.0186 

Ptly  Open 

52 

0.0000 

Tight 

52 

0.0000 

Tight 

58 

0.0000 

Tight 

68 

0.0477 

Closed 

32 

0.0000 

Tight 

52 

0.0000 

Tight 

44 

0.1811 

Cloied 

Rpiirks 


Stirt  video. 

Bottoa  of  catinQ. 

Hairline. 

Boring  Malls  rough,  oeathered  and 
argillaceous. 

Bottoi  of  rough  zone. 

Hairline. 

Light  aineral  filling. 

Light  aineral  filling. 

Light  aineral  filling. 

Light  aineral  filling. 

Hairline. 

Top  of  cavity. 

Bottoa  of  cavity. 

Hairline. 

Hairline. 

Hairline. 

Hairline. 

Top  of  cavity. 

Bottoa  of  cavity. 

Light  aineral  filling. 

Top  of  cavity. 

Bottoa  of  cavity. 

Hairline. 

Cloudy  aater. 

Hairline. 

Light  aineral  filling. 

End  video. 


BOREHOLE  ANALYSIS 
Input  Data 


Proiect  Marne 
Drill  Hole  Name 
Drill  Hole  Size 
Drill  Hole  Orientation 


CUCHILLQ  NEGRO  DAM 
BORING  26 
HO 

Vert i cal 


Depth  to 

Depth  to 

Apparent 

Apparent 

Joint 

Top  of 

Bottoa  of 

Dip 

Ntdth 

Type 

Reear k 5 

Feature 

Feature 

Direction 

(Inches) 

10.6 

10.6 

Bottoe  of  casing. 

17.3 

17.9 

0.0000 

Open 

Rock  broken,  no  orientation. 

20.8 

21.1 

105 

0.0100 

Tight 

Rock  broken  and  fractured. 

22.6 

22.8 

90 

0.0100 

Tight 

Rock  broken  and  fractured. 

22.7 

23.0 

90 

0.0100 

Tight 

Rock  broken  and  fractured. 

29.9 

30.2 

90 

0.0200 

Closed 

Light  eineral  stringer. 

32.3 

37.8 

90 

0,0200 

Tight 

Light  eineral  filling,  hairline, 
nueerous  fractures  and  stringers. 

33.6 

33.7 

90 

0.1300 

Closed 

Light  eineral  filling. 

38.3 

38.3 

Rough  sound  argillaceous  :one,  breakout 
at  top  contact. 

42.6 

42.6 

Bottoe  of  rough  zone,  top  of  sound 
lieestone. 

46.8 

46.8 

Bottoe  of  lieestone,  top  of  rough,  sound 
argillaceous  lieestone. 

48.1 

48.4 

0.2500 

Ptiy  Open 

Fracture  discontinuous',  no  orientation. 

56.3 

56.3 

Bottoe  of  rough  sound  lieestone. 

59.4 

59.6 

50 

0.1300 

Ptly  Open 

Partly  filled  with  light  eineral. 

62.8 

62.8 

Rough  argillaceous  zone;  at  64.2', 
boring  becoees  enlarged,  sote  rxk 
■issing,  boring  walls  very  rough  and 
jagged;  65.6'  walls  no  longer  enlarged 
or  broken,  but  still  have  rough 
argillaceous  appearance. 

66.6 

66.6 

Bottoe  of  rough  zone,  top  of  sound  rock. 

67.1 

67,1 

Bottoe  of  sound  rock,  top  of  cavity, 
rock  broken,  rough  and  weathered. 

68.8 

68.8 

Bottoe  of  cavity,  top  of  sound 
lieestone. 

69.3 

69.3 

Bottoe  of  lieestone,  top  of  rough 
argillaceous  zone. 

70.8 

70.8 

Bottoe  of  rough  zone,  top  of  sound 
lieestone. 

71.0 

71.0 

Bottoe  of  lieestone,  top  of  cavity, 
rxk  is  rough,  broken  out  and  weathered. 

72.3 

72.3 

Bottoe  of  cavity,  top  of  rough 

E-265 


BOREHOLE 

ANALYSIS 

Input 

Data 

L  ; 

Project 

Name  : 

CUCHILLO 

NEGRO 

DAM 

Drill 

Hoi  e 

Name  : 

BORING  2 

L  Drill 

Hoi  e 

Size  : 

HQ 

Drill  Hole  Orientation  : 

Verti cal 

Depth  to 

Depth  to 

Apparent 

Apparent 

Joint 

Top  of 

Bottoi  of 

Dip 

Nidth 

Type 

Beearks 

Feature 

Feature 

Direction 

(Inches) 

argillaceous  zone. 

1 

74.B 

74.8 

fiottoi  of  rough  zone,  top  of  sound 
rieestone. 

1 

74.7 

74.9 

65 

0.0200 

Tight 

76.4 

76.4 

Bottoi  of  lisestone,  top  of  rough, 
sound  argillaceous  zone. 

1 

76.9 

76.9 

Breakout,  enlarged. 

1 

77.1 

77.1 

Bottoe  of  rough  zone  and  breakout,  top 
of  sound  lieestone. 

7B.B 

78.B 

Breakout. 

79.2 

79.2 

Breakout. 

79.7 

79.7 

Breakout. 

SO.l 

80.1 

Bottoe  of  lieestone,  top  of  rough, 
broken  argillaceous  zone,  boring 
enlarged. 

90.4 

90.4 

Bottoe  of  rough  zone,  top  of  sound 
lieestone. 

91.7 

91.7 

Bottoe  of  lieestone,  top  of  cavity, 
rock  is  rough  and  argillaceous. 

94.0 

94.0 

Bottoe  of  cavity. 

93.4 

94.4 

315 

0.1300 

Open 

94.5 

94.5 

Top  of  sound  lieestone. 

95.3 

95.3 

Bottoe  of  sound  lieestone,  one  side  of 
boring  broken  out  into  cavity. 

96.3 

96.3 

Bottoe  of  cavity. 

96.8 

96.8 

Breakout. 

[  97.3 

97.3 

Breakout. 

L  98.1 

98.1 

Top  of  cavity. 

99.0 

r 

r 

99.0 

Bottoe  of  cavity,  honey  bees  craeliog 
on  bottoo,  end  video. 

r 

[ 

r 

E- 

266 

BOREHO-E  ANALYSIS 
Output  Data 


Project  Name  :  CUCHILLO  NEGRO  DAM 
Drill  Hole  Name  :  BORING  2t> 

Drill  Hole  Size  :  HQ 
Drill  Hole  Orientation  :  Vertical 


Depth 

to 

Feature 

Dip 

Direction 
of  Feature 

Dip 

of 

Feature 

Nidth  of 

Feature 

(Inches) 

Joint 

Type 

ftesarks 

10.6 

Bottoa  of  casing. 

17.6 

62 

0.0000 

Open 

Rock  broken,  no  orientation. 

21.0 

105 

44 

0.0072 

Tight 

Rock  broken  and  fractured. 

22.7 

90 

32 

0.0084 

Tight 

Rock  broken  and  fractured. 

22.9 

90 

44 

0.0072 

Tight 

Rock  broken  and  fractured. 

30.0 

90 

44 

0.0145 

Closed 

Light  iineral  stringer. 

35.0 

90 

87 

0.0011 

Tight 

Light  aineral  filling,  hairline. 

nuaerous  fractures  and  stringers. 

33.7 

90 

18 

0.1239 

Closed 

Light  aineral  filling. 

38.3 

Rough  sound  argillaceous  zorie,  breakout 

at  top  contact. 

42.0 

Bottoa  of  rough  zone,  top  of  sound 

liaestone. 

46.8 

Bottoa  of  linestone,  top  of  rough,  sound 

argillaceous  liaestone. 

48.3 

44 

0.1811 

Ptly  Open 

Fracture  discontinuous,  no  orientation. 

56.3 

Bottoa  of  rough  sound  liaestone. 

59.5 

50 

32 

0.1098 

Ptly  Open 

Partly  filled  uith  light  aineral. 

62.8 

Rough  argillaceous  zone;  at  64.2', 

boring  bKoaes  tnlirged,  note  rock 
•issing,  boring  nalln  wry  rough  and 
jaggad;  65.6'  wilt  no  longer  enlarged 
or  broken,  but  itill  have  rough 
argillaceout  appearance. 

66.6  Bottoa  oi  rotgh  lone,  top  o4  sound  rock. 

67.1  lottos  o4  sound  rock,  top  o4  cavity, 

rKk  broken,  rough  and  matbored. 

68.8  lottos  of  cavity,  top  of  soosd^ 

liststone. 

69.3  lottos  of  liststone,  top  of  rough 

argillaceous  zone. 

70.8  lottos  of  rough  loat,  top  of  sound 

liststone. 

71.0  lottos  of  liststone,  top  of  cavity, 

rock  is  rough,  broken  out  and  atathtrtd. 

72.3  lottoo  of  cavity,  top  of  rouph 
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BOREHOLE  ANALYSIS 
Output  Data 


Project  Name  ;  CUCHILLQ  NEGRO  DAM 

Drill  Hole  Name  :  BORING  26 

Drill  Hole  Size  ;  HQ 

Drill  Hole  Orientation  :  Vertical 


Depth 

Dip  Dip 

Kidth  of 

Joint 

to 

Direction  of 

Feature 

Type 

Reear  1(5 

Feature  of  Feature  Feature  (Inches) 


argillaceous  zone. 


74.8 

Bottoe  of  rough  zone,  top  of  sound 
lioestone. 

74.8 

65  32 

0.0169 

Tight 

76.4 

Bottoe  of  lieestone,  top  of  rough, 
sound  argillaceous  zone. 

76.9 

Breatout,  enlarged. 

77.1 

Bottoi  of  rough  zone  and  breakout,  top 
of  sound  lieestone. 

78.8 

Breakout. 

79.2 

Breakout. 

79.7 

Breakout, 

80.1 

Bottoe  of  lieestone,  top  of  rough, 
broken  argillaceous  zone,  boring 
enlarged. 

90.4 

Bottoe  of  rough  zone,  top  of  sound 
lieestone. 

91.7 

Bottoe  of  lieestone,  top  of  cavity, 
rock  is  rough  and  argillaceous. 

94.0 

Bottoe  of  cavity. 

93.9 

315  73 

0.0391 

Open 

94.5 

Top  of  sound  lieestone. 

95,3 

Bottoe  of  sound  lieestone,  one  side  of 
boring  broken  out  into  cavity. 

96.3 

Bottoe  of  cavity. 

96,8 

Breakout. 

97,3 

Breakout. 

98. 1 

Top  of  cavity. 

99.0 

Bottoe  of  cavity,  koeey  bees  crawling 

on  bottoa,  end  video. 
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stability  Analysis  on  Left  Abutment 
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Water  Pressure  Test  Results 


Page  No. 
03/17/92 

1 

CUCHILLO  NEGRO 
PRESSURE  TEST 

DAMSITE 

SUMMARY 

CORE 

HOLE 

DEPTH 

(FEET) 

PRESSURE 

(PSD 

WATER  TAKE 
(CFM) 

ELAPSED 

TIME 

(MINUTES) 

CN-CH-09 

8.0 

7.0 

1.50 

11 

CN-CH-09 

50.0 

19.0 

1.47 

12 

CN-CH-10 

23.0 

17.0 

1.49 

11 

CN-CH-10 

58.0 

17.0 

1.49 

11 

CN-CH-11 

12.0 

8.0 

1.11 

11 

CN-CH-11 

25.0 

19.0 

1.53 

12 

CN-CH-11 

50.0 

14.0 

1.48 

11 

CN-CH-12 

6.0 

6.0 

1.73 

11 

CN-CH-12 

20.0 

12.0 

1.75 

11 

CN-CH-12 

50.0 

15.0 

1.70 

11 

CN-CH-15 

34.1 

14.0 

1.33 

10 

CN-CH-15 

73.8 

32.0 

0.25 

10 

CN-CH-16 

33.0 

19.0 

0.83 

10 

CN-CH-16 

53.0 

33.0 

0.80 

10 

CN-CH-16 

54.1 

23.0 

1.18 

10 

CN-CH-16 

73.0 

36.0 

0.11 

10 

CN-CH-17 

48.3 

26.0 

5.88 

10 

CN-CH-17 

59.7 

36.0 

0.74 

10 

CN-CH-17 

64.7 

38.0 

0.32 

10 

CN-CH-18 

16.5 

10.0 

r  86 

10 

CN-CH-18 

24.4 

15.0 

0.13 

10 

CN-CH-18 

33.4 

19.0 

0.03 

10 

CN-CH-18 

43.4 

24.0 

0.40 

10 

CN-CH-18 

73.4 

37.0 

0.29 

10 

E-285 


Page  No . 
03/17/92 

2 

CUCHILLO  NEGRO 
PRESSURE  TEST 

DAMSITE 

SUMMARY 

CORE 

HOLE 

DEPTH 

(FEET) 

PRESSURE 

(PSD 

WATER  TAKE 
(CFM) 

ELAPSED 

TIME 

(MINUTES) 

CN-CH-19 

32.5 

19.0 

6.23 

10 

CN-CH-19 

48.5 

28.0 

6.28 

10 

CN-CH-19 

58.5 

28.0 

3.66 

10 

CN-CH-19 

73.5 

32.0 

3.77 

10 

CN-CH-20 

30.0 

0.0 

3.87 

10 

CN-CH-20 

52.5 

0.0 

23.0 

10 

CN-CH-21 

43.6 

19.0 

22.0 

10 

CN-CH-21 

70.5 

36.0 

3.45 

10 

CN-CH-21 

93.8 

43.0 

4.25 

10 

CN-CH-21 

117.5 

54.0 

3.69 

10 

CN-CH-22 

43.8 

22.0 

1.84 

10 

CN-CH-22 

73.5 

35.0 

1.87 

10 

CN-CH-22 

87.5 

46.0 

0.94 

10 

CN-CH-23 

37.0 

0.0 

4.41 

10 

CN-CH-23 

62.0 

0.0 

4.32 

10 

CN-CH-23 

82,0 

15.0 

0.70 

10 

CN-CH-25 

13.0 

1.0 

5.25 

8 

CN-CH-25 

20.0 

3.0 

4.71 

10 

CN-CH-25 

40.0 

5.0 

3.98 

10 

CN-CH-25 

60.0 

15.0 

0.94 

10 

CN-CH-26 

14 

10 

1.19 

15 

CN-CH-26 

30 

20 

3.14 

15 

CN-CH-26 

58 

19 

4.3 

15 

CN-CH-27 

19 

12 

0.51 

15 
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3 

CUCHILLO  NEGRO 
PRESSURE  TEST 

DAMSITE 

SUMMARY 

CORE 

HOLE 

DEPTH 

(FEET) 

PRESSURE 

(PSl) 

WATER  TAKE 
(CFM) 

ELAP''ED 

TIME 

(MINUTES) 

CN-CH-27 

34 

22 

1.12 

16 

CN-CH-28 

27 

20 

0.91 

15 

CN-CH-28 

5.5 

5 

0.21 

15 

CN-CH-28 

51 

32 

1.19 

20 

CN-CH-29 

23 

19 

3.55 

12 

CN-CH-29 

50 

35 

4.79 

18 

CN-CH-29 

92 

28 

5.3 

20 

CN-CH-30 

45 

35 

1.93 

15 

CN-CH-30 

8 

5 

0.33 

10 

CN-CH-30 

91 

40 

2.30 

20 

CN-CH-31 

30 

25 

0.90 

15 

CN-CH-31 

9 

5 

0.71 

15 

CN-CH-31 

95 

45 

0.30 

22 

CN-CH-32 

11 

8 

1.30 

15 

3N-CH-32 

31 

20 

0.91 

20 

CN-CH-32 

75 

50 

1.13 

20 
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F-0 


Contractor's  Excavation  Plan 


PCL  CIVIL  CONSTRUCTORS,  INC. 

Construction  Since  1906 


November  30,  1989 


Serial  Letter  No.:  050/02219/1 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Excavation  Plan 

Gentlemen: 

Pursuant  to  Technical  Provision  02219,  Paragraph  1,  four  (4)  copies  of  PCL  Civil 
Constructors  Excavation  Plan  are  herewith  transmitted  to  the  contracting  officer 
for  review. 


Thomas  R.  O'Donnell 
Project  Engineer 


TRO:deo 

enclosure 


P.O.  Box  2270,  Truzh  or  Consoquoncts ,  N.M.  87901  Tolophono  50B-743-783A  Ropldfxx  505-743-7836 

-AN  EQUAL  OPPO*^  ■"■•'•V  EMPLOYER’ 


PCL  CIVIL  CONSTRUCTORS.  INC. 


EXCAVATION  PLAN 
FOR 

RIO  GRANDE  FLOODVAY 
CUCHILLO  DAM 

CONTRACT  MO:  DAClf47-89-C-0056 


1.  Common  Excavation: 

During  the  common  excavation  phase  of  the  project,  PCL  Civil  Constructors 
will  utilize  the  following  equipment  to  perform  the  required  excavation: 

2  -  D-8K  Dozer 
2  -  D-9H  Dozer 
4  -  Cat  631C  Scraper 
1  -  4500  Gallon  Water  Truck 

Other  support  equipment  may  be  added  to  the  above  if  warranted  by  field 
conditions.  PCL  Civil  Constructors  Material  Utilization  and  Flow  Diagram 
for  common  excavation  is  represented  on  the  attached  drawings  EX-1  and 
EX-2 

2,  Rock  Excavation: 

Drilling  and  blasting  for  the  required  rock  excavation  will  be  performed 
by  the  following  subcontractor: 

McCaw's  Drilling  (USA),  Inc, 

1645  Court  Place,  Suite  315 
Denver,  Colorado,  80202 

McCaw's  Drilling  (USA),  Inc.  will  have  competent  and  experienced  personnel 
familiar  with  all  aspects  of  blasting  on  the  project  site.  Explosive 
products  will  be  supplied  by  Ireco,  Incorporated  and  the  Ensign  -  Bickford 
Company.  A  formal  submittal  of  our  blasting  operations  will  be  made  under 
Technical  Provision  02219,  Paragraph  7,  titled  "Blasting",  prior  to  the 
start  of  this  work. 

Removal  of  shot  rock  will  be  performed  according  to  the  Material 
Utilization  and  Flow  Diagram  for  rock  excavation  which  is  represented  on 
attached  drawings  EX-3  and  EX-4.  PCL  Civil  Constructors  will  utilize  the 
following  equipment  in  the  removal  of  shot  rock; 

1  -  Cat  988B  Loader 
1  -  Cat  245  Excavator 
4  -  Cat  769  Off-Highway  End  Dumps  (35T) 

Other  support  equipment  may  be  added  to  the  above  if  warranted  by 
field  conditions. 
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PCL  CIVIL  CONSTRUCTORS 

COMMON  EXCVATION  FLOW  CHART  SUMMARY 

BID  ITEM  NO.  2 


LABEL 

NO 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 


DESCRIPTION 

SPILLWAY  EXCAV  TO  SPILLWAY  NORTH  REQ’D  WASTE  FILL 
SPILLW.AY  EXCAV  TO  PROCESSING  PLANT  (CRUSHER) 

SPILLWAY  EXC.AV  TO  REQ'D  WASTE  STOCKPILE 
SPILLWAY  EXC.AV  TO  EMBANKMENT  DAM  SEMI-IMPERV  FILL 
SPILLWAY  EXCAV  TO  MAINTENANCE  ROAD  RANDOM  FILL 
SPILLWAY  EXCAV  TO  RANDOM  FILL  STOCKPILE 
SPILLWAY  EXCAV  TO  SEMI-IMPERV  STOCKPILE 
SPILLWAY  EXC.AV  TO  WASTE  AREA 

PROCESSING  PLANT  WASTE  TO  SPILLWAY  NORTH  REQ'D  WASTE  FILL 

REQ'D  WASTE  STOCKPILE  TO  SPILLWAY  SOUTH  REQ'D  WASTE  FILL 

SEMI-IMPERV  STOCKPILE  TO  SPILLWAY  BACKFILL 

RANDOM  FILL  STOCKPILE  TO  SPILLWAY  RIGHT  ABUTMENT  FILL 

RANDOM  FILL  STOCKPILE  TO  RCC  DAM  NORTH  FILL 

RCC  DAM  EXCAVATION  TO  WASTE  AREA 

RCC  DAM  EXCAVATION  TO  EMBA.VfCMENT  DAM  RANDOM  FILL 

EMBANKMENT  D.AM  STRIPPING  &  INSPEC  TRENCH  TO  WASTE  AREA 


BID 

BID 

NO. 

FROM 

NO. 

O 

SPILLWAY 

37 

n 

O 

n 

SPILLW.AY 

NP 

P 

0 

SPILLWAY 

NP 

s 

0 

SPILLWAY 

5 

E 

0 

SPILLWAY 

4 

M 

2 

SPILLWAY 

NP 

s 

SPILLWAY 

NP 

s 

2 

SPILLWAY 

NP 

w 

NP 

PROCESS  PLT 

37 

S 

NP 

STOCKPILE 

37 

s 

NP 

STOCKPILE 

5 

s 

NP 

STOCKPILE 

4 

s 

NP 

STOCKPILE 

4 

R' 

2 

RCC  DAM 

NP 

W, 

2 

RCC  DAM 

4 

E' 

0 

EMB  DAM 

NP 

w. 

TOTALS: 


COMMON  i 
REH. 


AVERAGE  HAUL  FOR  COI 


BID 

QUANTITY 

DIST.ANCE 

FRCM 

NO.  TO 

(BCY) 

(FT) 

BCY-FT 

SPILLViA's' 

37  SPILLWAY 

30,674 

200 

6134800 

SPILLWAY 

NP  PROCESS  PLT 

152,470 

400 

60983000 

SPILLWAY 

NP  STOCKPILE 

126,420 

350 

44247000 

SPILLWAY 

5  EMB  DAM 

23,208 

2900 

67303200 

SPILLWAY 

4  MAINT  RD 

37,605 

1700 

63923500 

SPILLWAY 

NP  STOCKPILE 

11,270 

1100 

12397000 

SPILLWAY 

NP  STOCKPILE 

2,904 

1050 

3049200 

SPILLWAY 

NP  WASTE 

107,592 

1300 

139869600 

,  PROCESS  PLT 

37  SPILLWAY 

20,335 

200 

4067000 

STOCKPILE 

37  SPILLW.AY 

126,420 

350 

44247000 

STOCKPILE 

5  SPILLWAY 

2,904 

650 

1887600 

STOCKPILE 

4  SPILLW.AY 

1,840 

700 

1288000 

STOCKPILE 

4  RCC  DAM 

9,430 

1150 

10844500 

RCC  DAM 

.NP  WASTE  AREA 

3,636 

1850 

6726600 

RCC  DAM 

4  EMB  D.AM 

29,900 

1400 

41860000 

EMB  DAM 

NP  WASTE 

14,683 

1900 

27897700 

701,291 

536,735,700 

COMMON  EXCAV 
REHANDLE 


540,362 

160,929 


WERAGE  HAUL  FOR  COMMON  EXCAVATION  (FT):  765.4  FT 


£10  G8i2iDE  lUXSX^  (COCTmiO  DAM) 


Common  Excavation 
Material  Flow 
Diagram  Summary 
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PCL  CIVIL  CONSTRUCTORS 

ROCK  EXCVATION  FLOW  CHART  SUMMARY 

3ID  ITEM  NO.  3 


LABEL  3ID  BID 

NO  DESCRIPTION  NO.  FROM  NO.  TO 


1 

SPILLWAY  EXCAV  TO  WASTE  .ARFA 

3 

SPILLWAY 

NP 

WASTE 

2 

SPILLWAY  EXCAV  TO  REQ'D  ROCK  WASTE  STOCKPILE 

3 

SPILLWAY 

NP 

STOCK?! 

1 

RCC  DAM  EXCAV  TO  WASTE  AREA 

3 

RCC  DAM 

NP 

WASTE 

4 

RCC  DAM  EXCAV  TO  GRI2ZLEY  (PROCESSING  PLANT) 

3 

RCC  DAM 

NP 

GRIZZLE 

5 

RCC  DAM  EXCAV  REQ’D  ROCK  WASTE  STOCKPILE 

3 

RCC  DAM 

NP 

STOCKPI 

6 

MAINTENANCE  ROAD  EXCAV  TO  WASTE  AREA 

3 

MAINT  RD 

NP 

HAUL  RC, 

7 

EMBANKMENT  DAM  INSPEC  TRENCH  TO  WASTE  AREA 

3 

EMB  DAM 

NP 

WASTE 

8 

REQ'D  ROCK  WASTE  STOCKPILE  TO  RCC  DAM  BACKFILL 

NP 

STOCKPILE 

36 

RCC  DAM 

9 

GRIZZLEY  PLANT  WASTE  TO  WASTE  AREA 

NP 

GRIZZLEY 

NP 

WASTE 

10 

REQ'D  ROCK  WASTE  STOCKPILE  TO  SPILLWAY  BACKFILL 

NP 

STOCKPILE 

36 

SPILLWA' 

TOTALS : 


ROCK  EXCAV  = 
REH.ANDLE  = 


average  HAJL  FOR  ROCK  EXC.- 


HAUL 

BID 

QUANTITY 

DISTANCE 

FROM 

NO.  TO 

(BCY) 

(FT) 

BCY-FT 

LLWAY 

NP  waste 

26,541 

1300 

34503300 

LLKAY 

NP  STOCKPILE 

1.358 

600 

814800 

DAM 

NP  WASTE 

20,236 

1850 

37436600 

DAM 

NP  GRIZZLEY 

7,313 

1850 

13529050 

■^AM 

NP  STOCKPILE 

6,983 

450 

3142350 

XT  RD 

NP  HAL'L  ROADS 

2,314 

600 

1388400 

DAM 

NP  WASTE 

220 

1900 

418000 

CKPILE 

36  RCC  DAM 

6,983 

450 

3142350 

2ZLEY 

NP  WASTE 

1,688 

0 

0 

CKPILE 

36  SPILLWAY 

1,358 

600 

814800 

74,994 

95,189,650 

ROCK  ESCAV  = 

64 , 965 

REHANDLE  = 

10,029 

RAGE  HA'JL 

FOR  ROCK  EXCAVATION 

(FT)  : 

1269.3 

FT 

Conti-actor '  s  RCC  Foundation  Preparation  Plan 


PCL  CIVIL  CONSTRUCTORS,  INC. 

Construction  Since  1906 

January  15,  1990 


Serial  Letter  \o.:  121/03360/10.1 

U.S.  .^r'ny  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  \M  87901 
.\ttn:  Mr.  l^iley  S.  Isoin,  II 

Reference:  Contract  No.  D.^CV47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Suhiect;  Roller  Corfipacted  Concrete  Foundation  Preparation  & 

Joint  Treatment  Plan,  .Amendment  No.  1 

Gentlemen : 

Reference  is  made  to  your  Serial  Letter  No.  42/03360/10.1  and  PCL  Civil 
Constructor's  Serial  Letter  No.  89/03360/10.1,  all  pertaining  to  the  afore  said 
subject  matter.  This  letter  and  the  information  contained  herein  will  serve  as 
.Tfiiendment  No.  1  to  PCL  Civil  Constructor's  Roller  Compacted  Concrete  Foundation 
Preparation  and  Joint  Treatnient  Plan. 

1.  The  following  is  hereby  added  under  Paragraph  IB: 

"Low  pressure  water  jets  will  have  1-inch  nozzles" 

2.  PCL  Civil  Constructors  acknowledges  and  accepts  your  statement  regarding 
the  truck  mounted  \aruum  pickup  system  as  being  a  contractual  requirement. 
Hence,  during  the  foundation  clean-up,  the  specified  model  2045  vactor  or 
equal  will  be  on  the  project  site. 

3.  The  following  is  hereby  added  under  Paragraph  II: 

"The  bedding  mix  will  be  covered  with  the  designated  RCC  mix  within  15 
minutes  after  placement  of  the  bedding  mix." 


P.O.  Box  2270,  Truth  or  Conaaquaneoa,  N.M.  (7901  Thlophon*  saS-743-7B34  Bapldfui  S05-743-7B36 

“AN  EQUAL  OPPORTUNTIY  EMPLOYER” 
r-7 


Mr.  Kiley  S.  Isom 

RE:  RCC  Foundation  Preparation  & 

Joint  Treatment  Plan,  Amendment  No.  1 

January  15,  1990 

Page  Two  of  Two 


4.  The  following  is  hereby  added  under  Paragraph  II: 

"\ertical  Cold  Joints: 

When  it  becomes  apparent  that  placemient  of  RCC  will  be  terminated  before 
the  entire  lift  has  been  completed  across  the  surface  area,  the  RCC  edge 
shall  be  flattened  to  a  tapered  slope  no  steeper  than  3  horizontal  on  1 
^ertical.  The  tapered  edge  shall  be  compacted  with  the  vibratory  rollers 
to  tlie  rpyuired  density.  These  joints  shall  be  treated  as  Type  I  or  Type 
II  cold  joints  and  bedding  mix  applied  accordingly.  Such  occurrences  are 
likely  when  a  breakdown  of  equipment  takes  place  or  when  a  shutdown  is 
necessary  due  to  climatic  factors." 

5.  The  continuous  clock  teniperature  recording  devices  will  be  furnished  by 
our  material  testing  subcontractor,  Restern  Technologies.  Descriptive 
literature  on  the  type  of  recorders  will  be  forwarded  to  the  Contracting 
Officer  no  later  than  February  15,  1990.  The  recorders  will  be  placed 
where  diiected  or  approved  and  all  records  will  be  turned  in  with  the 
Quality  Control  Reports. 

I  trust  the  information  presented  above  will  satisfy  the  Contracting  Officers 
reniaining  concerns  regarding  foundation  preparation  and  joint  treatment  and  lead 
to  an  expedient  appro'al  of  our  plan.  Should  any  questions  arise  concerning  tlie 
above,  please  feel  free  to  contact  the  undersigned  at  this  office. 


Thomas  R.  O'Donnell 
Project  Engineer 


TRO:deo 
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PCL  CIVIL  CONSTRUCTORS,  INC. 

Conuruaion  Sine*  1906 

May  31,  1990 


Serial  Letter  No.:  315/03360/10.1 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Roller  Compacted  Concrete  Foundation  Preparation 

Gentlemen: 

Reference  is  made  to  the  Government's  serial  letter  no.  133/03360/10.1,  dated 
May  25,  1990,  which  is  the  latest  piece  of  correspondence  concerning  the 

aforesaid  subject  matter. 

In  response  to  the  Government's  letter,  PCL  Civil  Constructors  offers  the 
following: 

1 .  Truck  Mounted  Vacuum  Pick-Up  System: 

In  order  to  facilitate  our  clean-up  operations,  PCL  Civil  Constructors  will 
utilize  a  truck  mounted  vacuum  pick-up  system.  However,  due  to  the  steep 
grades  at  the  left  and  right  abutments  of  the  RCC  Dam,  PCL  Civil 
Constructors  and  the  vacuum  truck’s  manufacturer  feel  that  employing  this 
type  of  equipment  in  these  areas  would  be  impractical.  Hence,  PCL  Civil 
Constructors  proposes  to  use  high  volume,  low  pressure  washing  and  high 
pressure  water  jetting  at  the  abutments .  The  loose  material  will  be  washed 
to  the  bottom  of  the  foundation  where  it  would  be  collected  by  the 
specified  vacuum  truck. 

2.  Plan  for  Waste  Disposal: 

PCL  Civil  Constructors  plan  for  waste  disposal  was  originally  submitted 
under  serial  letter  no.  089/03360/10.1  on  December  22,  1989.  The  plan  is 
as  follows: 

All  of  the  rock  fragments  and  loose  rock  pieces  will  be  loaded, 
hauled  and  disposed  of  in  the  waste  area  as  depicted  in  the  contract 
documents.  Wash  water  and  small  granular  particles  will  be  directed 
into  sumps  and  pumped  through  a  header  system  as  shown  on  our 
Dewatering  Plan. 


r.o.  ton  2270,  Tnith  or  CenooqiMneoo.  a.M.  I7M1  TOlophono  905-742-7034  tapldrwi  505-743-7020 
‘AN  EQUAL  F-9  UNHY  EMPLOYER” 


Mr.  Wiley  S.  Isom 

RE;  RCC  Foundation  Preparation 

May  30,  1990 

Page  Two  of  Two 


3 .  Equipment  List: 

The  following  equipment  will  be  utilized  on  the  RCC  foundation  preparation: 

1.  International  4000  gallon  Water  Truck 

2.  John  Deere  310  Backhoe 

3.  Cat  235  Backhoe 

4.  Vactor  2045  Vacuum  Truck  or  equivalent 

5.  Lanada  PG4  2500  High  Pressure  Water  Jet 

6.  190  CFM  Air  Compressor 

I  hope  the  above  information  addresses  all  of  the  Contracting  Officer's  concerns 
as  related  to  foundation  preparation.  Should  any  questions  arise,  please  contact 
the  undersigned  at  this  office. 


Sincerely, 


Thomas  R.  O'Donnell 
Project  Engineer 


TR0:deo 
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PCL  CIVIL  CONSTRUCTORS,  INC. 

Consfrucnon  Since  )906 


December  22,  1989 


Serial  Letter  No.:  089/03360/10.1 


L’.S.  .Nrmy  Corps  of  Engineers 
P.O.  Box  651 

Truth  or  Consequences,  NM  87901 


.^ttn;  Mr.  Wiley  S.  Isom,  II 

Reference;  Contract  No,  DACW77-89-C-0056  (Cuchillo  Darn) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject;  Roller  Compacted  Concrete  Foundation  Preparation 
Joint  Treatment  Plan 

Gentlemen : 

Reference  is  made  to  Technical  Provision  03360,  Paragraph  10.1,  titled 
"Preparations  for  RCC  placement",  and  your  Serial  Letter  No.  28/3360/10.1  and 
11.3.  Transmitted  herewith  are  four  (4)  copies  of  PCL  Civil  Constructor’s  Roller 
Compacted  Concrete  Foundation  Preparation  and  Joint  Treatment  Plan  for  the 
Contracting  Officer’s  Review. 

Our  plan  for  conveying  RCC,  which  was  requested  by  your  letter,  is  still  under 
design.  Presently,  we  have  two  (2)  conveyor  companies,  Rotec  Industries  and 
Morgan  Manufacturing,  designing  custom  systems  for  this  project.  Once  their 
designs  are  finalized,  our  plan  will  be  forwarded  to  the  Contracting  Officer  for 
approval.  This  submittal  will  be  made  no  later  than  February  1,  1990. 


Sincerely, 


Thomas  R.  O’Donnell 
Project  Engineer 


TRO:deo 
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PCL  CIVIL  CONSTRUCTORS.  INC 


RIO  GRANDE  FLOODNAY,  T  OR  C  UNIT 
CUCHILLO  DAM 

CONTRACT  NO.:  DACW47-89-C-0056 

ROLLER  COMPACTED  CONCRETE  FOUNDATION  PREPARATION 
AND  JOINT  TREATMENT  PLAN 


The  information  contained  herein  will  serve  as  PCI  Civil  Constructors  plan  for 
foundation  preparation  and  joint  treatment  for  roller  compacted  concrete. 

I  Foundation  Preparation: 

Prior  to  placing  any  concrete,  PCL  Civil  Constructors  will  clean  the  rock 
foundation  surface  of  loose,  unkeyed,  and  deteriorated  rock,  all 
accumulations  of  soil,  vegetation,  grease,  spilled  oils,  all  frozen 
materials,  loose  fragmented  rock  pieces,  puddles  or  ponds  of  free  surface 
water,  and  other  detrimental  materials.  The  removal  of  the  above  materials 
will  consist  of  the  following  methods: 

A.  Shaping  and  Filling: 

Shaping  by  minor  rock  excavation  (trimming)  of  obtrusive  high  points, 
vertical  faces,  and  overhangs  will  be  performed  prior  to  the 
placement  of  any  concrete.  Depending  on  the  location,  size,  shape 
and  the  quality  of  the  rock,  trimming  and  shaping  will  be 
accomplished  by  one  or  a  combination  of  the  following  methods: 

1.  Mechanical  Ripping  and  Excavation: 

Mechanical  ripping  and  excavation  will  be  performed  by  either 
a  Cat  D-9  Ripper,  Cat  D-8  Ripper  or  a  Cat  245  Backhoe. 

2.  Hand  Pry  Bar  and  Jackhammer: 

There  may  be  some  instances  where  mechanical  ripping  is  not 
feasible  or  practical.  In  these  instances,  PCL  Civil 
Constructors  will  employ  the  use  of  hand  pry  bars  and  jack 
hammers.  Presently,  there  are  two  (2)  jackhammers  on  the 
project  site. 

B.  High  Volume  Low  Pressure  Washing: 

After  the  area  has  been  shaped  and  trimmed  to  grade  and  all  of  the 
large  materials  have  been  removed,  then  PCL  Civil  Constructors  will 
perform  high  volume  low  pressure  water  washing.  High  volume  low 
pressure  water  washing  will  be  accomplished  by  an  International  4,500 
gallon  water  truck  equipped  with  exterior  hoses  for  on-the-ground 
use.  The  truck  has  the  capacity  of  more  than  200  gallons  per  minute. 
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C.  Truck  Mounted  Vacuum  Pick-up  System: 

At  the  present  time,  PCL  Civil  Constructors  does  not  see  the  need 
for  a  truck  mounted  vacuum  pick-up  system  for  use  in  our  foundation 
clean-up.  Conventional  washing,  power  sweeping,  and  other  general 
techniques  commonly  used  in  foundation  preparation  will  be  employed 
in  lieu  of  the  vacuum  truck.  If  a  situation  arises  that  necessitates 
the  use  of  a  vacuum  truck,  then  PCL  Civil  Constructors  will  employ 
the  model  2045  Vactor  or  equal  as  specified  in  Technical  Provision 
02219,  Paragraph  6.3.3. 

D.  Vnaste  Disposal; 

All  of  the  rock  fragments  and  loose  rock  pieces  will  be  loaded, 
hauled  and  disposed  of  in  the  waste  area  as  depicted  in  the  contract 
documents.  Wash  water  and  small  granular  particles  will  be  directed 
into  sumps  and  pumped  through  a  header  system  as  shown  on  our 
Dewatering  Plan. 

II  Joint  Treatment: 

As  specified  in  Technical  Provision  03360,  Paragraph  14.5,  titled, 
"Horizontal  RCC  Cold  Joints",  there  are  two  (2)  Types  of  cold  joints.  A 
Type  I  cold  joint  occurs  when  more  than  2,000  degree  hours  have  passed 
before  placement  of  a  successive  layer  of  RCC.  Preparation  of  a  Type  I 
cold  joint  will  include  cleaning  the  joint  at  the  time  when  a  subsequent 
lift  of  RCC  is  about  to  be  placed.  A  nominal  1  inch  thickness  of  RCC 
bedding  mortar  will  be  spread  over  the  lift  joint  before  placement  of  the 
next  RCC  layer. 

A  Type  II  cold  joint  is  defined  as  a  joint  were  more  than  120  hours  (5 
days)  have  passed  before  placement  a  successive  layer  of  RCC.  Treatment 
of  a  Type  II  joint  will  consist  of  removing  all  laitance,  loose  debris, 
and  contaminants  by  high-pressure  water  jetting  (water  blasting).  After 
this  initial  treatment  of  waterblasting,  a  Type  II  cold  joint  will  be 
prepared  in  the  same  fashion  as  a  Type  I  cold  joint.  PCL  Civil 
Constructors  does  not  anticipate  Type  II  cold  joint  being  formed  on  this 
project.  However,  a  water  blaster.  Hydro  Broom  Double  Nozzle,  capable  of 
1,500  psi,  will  be  available  on  the  project  site  if  the  need  for  such 
equipment  arises. 
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Contractor's  Dewatering  Plan 


PCL  CIVIL  CONSTRUCTORS,  INC. 

Con$irua«on  Since  1 906 


November  27,  1989 


Serial  Letter  No.:  044/01565/2.1 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 


Attn:  Wiley  S.  Isom,  II 


Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 
Rio  Grande  Floodway 
T  or  C  Unit,  NM 

Subject:  Dewatering  Plan 

Gentlemen: 


Pursuant  to  Section  01565  of  the  Technical  Provisions,  four  (4)  copies  of  PCL 
Constructors  Dewatering  Plan  are  herewith  transmitted  for  the  contracting 
officers  approval. 


Sincerely,  ^ 


'Thomas  R.  O'Donnell 
Project  Engineer 


TRO:deo 


enclosure 


?.0.  aox  2270.  Truch  ot  Conscqucncts ,  K.M.  S790I  T«l«ohon«  505-743-783*  Rapidf»x  505-7*3-7836 

-AN  EQUAL  F-14  employer- 


PCL  CIVIL  CONSTRUCTORS .  INC. 


DEWATERING  PLAN 
FOR 

CDCHILLO  DAM  PROJECT 
CONTRACT  NO.:  DACW47-89-C-0056 


This  proposed  plan  for  dewatering  is  to  show  locations  and  capacity  of  dewatering 
pumps,  sumps,  collection,  and  discharge  lines  to  control  ground  water  and  surface 
water. 

The  temporary  dam  shown  on  the  plan  is  designed  to  divert  up  to  250  cubic  feet 
per  second  (CFS.)  of  ground  water  and  surface  water  through  the  lower  level 
outlet  works.  This  will  keep  the  construction  area  at  the  dam  structure  free 
from  water.  The  lower  level  outlet  works  consists  of  a  60"  pipe  which  is  capable 
of  250  CFS. 

As  per  Sectior  01565  Dewatering  and  Care  of  Water,  Paragraph  3,  flow  in  excess 
of  250  C’’  '  J.11  be  considered  cause  for  equitable  adjustment.  The  250  CFS  would 
be  measiii-d  at  the  U.S.B.R.  gaging  station  shown  on  the  plans  and  as  indicated 
in  the  specifications. 

Lxcess  water  shall  flow  through  the  existing  channel  during  construction  of  the 
lower  level  outlet  works,  then,  upon  completion,  the  temporary  diversion  dam 
shall  divert  water  through  the  low  level  outlet  works.  The  dewatering  operations 
shall  pump  ground  water  encountered  during  the  foundation  excavation. 

The  three  dewatering  pumps  shown  on  the  standard  work  drawings  submitted  herewith 
are  used  for  dewatering  at  the  dam  structure  during  construction. 

Collection  and  discharge  lines  are  shown  on  standard  work  drawing  SW-9  and  are 
as  follows: 

1.  Discharge  lines  II,  12,  and  13  are  approximately  200  feet  long  and 
discharges  excess  water  which  may  pass  through  the  temporary  diversion  dam 
to  keep  the  construction  area  free  from  water.  Discharge  pump  tl  is  a  4 
inch  sump  pump  which  will  be  used  as  the  main  dewatering  pump.  Pump  12 
is  a  6  inch  trash  pump  and  pump  13  is  a  3  inch  trash  pump  which  will  be 
used  on  a  stand-by  basis. 

2.  Discharge  line  14  transports  water  from  the  storage  pond  approximately  25 
feet  to  the  crusher  and  batch  plant  site. 

3.  Collection  line  12  pumps  water  from  the  existing  well,  which  will  be  used 
as  the  primary  water  source,  to  the  storage  pond  and  to  the  batch  plant 
site.  The  line  is  approximately  600  feet  and  the  well  is  approximately 
100  feet  deep. 
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Notes; 


Notes; 

1.  The  temporary  dz  ’"sion  dam  will  be  approximately 
75  feet  long,  Ac  ual  length  shall  be  determined 
in  field  at  time  c  '  construction. 

2.  Locations  are  tentative  and  are  subject  to  changes. 

3.  The  temporary  diversion  dam  shall  be  constructed 
using  acceptable  semi-impervious  fill  material. 

4.  Stand-by  pump  locations  will  be  dictated  by 
actual  field  locations. 

5 .  Rock  rip  rap  shall  be  placed  at  outlet  of 
deiratering  pumps  for  erosion  control. 
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AUXILIA 


Locations  are  tenative  anc  are  suciect 
to  change. 

Nuisance  water  from  dewatering  may  be 
pumped  to  storage  pond  if  needed. 

Tamporar}’  dam  shown  will  divert  river 
to  lower  outlet  works.  The  lower  outl 
works  will  handle  250  cubic  feet  oer  s 


rmtczjf* 


Three  dewatering  pumps  will  remove  exc 
water  during  construction  of  dam  stra: 
as  secondary  dewatering. 

Prior  to  the  installation  of  pumps , 
manufacturer's  literature  will  be 
fortvarded  to  the  contracting 
officer  for  approval. 

.4n  additional  well  may  be  drilled 
if  quantity  of  water  from:  existing 
well  is  insufficient  to  supply 
construction  needs. 


RCC  DA 


EMPORARY  Dli^.SION  DA?! 


CIVIL  CCRJ^DCTOES 


RIO  GRANDE  FLOQDSiAY  (CDCHIIjLO  DA 
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DBvjcerxng  and  care  of  voter 
oporationo 


PCL  CIVIL  CONSTRUCTORS,  INC. 

Con$»fuctJon  Since  >906 


December  22,  1989 


Serial  Letter  No.;  057/01565/2.1 

U.S.  Army  Corps  of  Engineers 
P.O.  Bon'551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Viley  S.  Isom,  II 

Reference:  Contract  No.  DACV47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  .\.M 

Subject :  Dewatering  Plan 

Gentlemen : 

As  per  your  Serial  Letter  Number  14/01565/2.1,  the  enclosed  is  additional 
information  to  be  incorporated  into  the  Dewatering  Plan 

Discharge  pump  #1  is  a  4  inch  sump  pump  designed  to  pump  400  gallons  per  minute 
which  will  be  the  main  dewatering  pump.  Pump  #2  is  a  6  inch  trash  pump  with 
capacity  of  1,500  gallons  per  minute  and  pump  #3  is  a  3  inch  trash  pump  with 
capacity  of  600  gallons  per  minute.  Both  pumps  #2  and  #3  will  be  used  as 
optional  stand-by  pumps.  All  discharge  lines  shall  be  aluminum  quick  coupling 
irrigation  type  or  standard  flexiable  hose. 

The  e.sisting  well  is  to  house  a  T-l/T  hp.  pump  capable  of  300  gallons  per  minute. 

The  plan  for  diverting  water  to  the  small  arroyos  to  the  south  of  the  dam  is  to 
set  rip  rap  or  various  size  rock  into  a  pit  to  control  erosion.  The  discharge 
into  the  rip  rap  is  to  slow  the  outlet  rush  of  water  to  the  south  of  the  dam, 
and  to  allow  seepage  into  the  e.xisting  gravel  as  ground  water.  This  shall  create 
close  to  an  existing  condition  downstream. 


P.O.  Box  2270,  Truth  or  Conxoquancoi,  lolophono  S05-743-7B34  Rapldfax  505-743-7S34 

“AN  EQUAL  I  jnTTY  EMPLOYER" 
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Dewatering  Plan 
December  22,  1989 


As  per  Section  01565  Dewatering  and  Care  of  Water,  Paragraph  3,  flow  in  excess 
of  250  cfs  that  damage  permanent  work  or  previously  prepared  foundations  will 
be  considered  cause  for  equitable  adjustment.  The  250  cfs  would  be  measured  at 
the  U.S.B.R.  gaging  station  shown  on  the  plans  and  as  indicated  in  the 
specification . 

The  temporary  diversion  dam  shall  be  used  to  divert  water  from  the  Cuchillo  Negro 
creek  channel  through  the  lower  level  outlet  works  during  construction  of  the 
dam  structure.  The  diversion  dam  will  be  constructed  as  follows: 

1.  The  required  random  fill  will  be  backfilled  on  the  upstream  face  of 
the  dam  to  the  invert  elevation  of  the  lower  outlet  works  pipe, 
(elev.  4618). 

2.  The  diversion  dam  will  be  constructed  of  semi-impervious  materials 
in  the  following  dimensions: 

Length  =  110  f t . 

Height  =  10  ft. 

Top  Width  =  10  ft 
Side  Slopes  =  IV  or  IH 

Please  note  all  locations,  materials  and  sizes  of  pumps  and  lines  are  subject 
to  change  depending  on  availability,  source  and  final  conditions. 

Sincerely,  _ 

Thomas  R.  O'Donnell 
Project  Engineer 

JM:deo 
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PCL  CIVIL  CONSTRUCTORS,  INC. 


Construction  Since  1906 
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Contractor's  Plan  to  Remove  Differing  Site  Condition  Material 


PCL  CIVIL  CONSTRUCTORS,  INC. 

RIO  GRANDE  FLOODWAY.  T  OR  C  UNIT 
CONTRACT  NO.:  DACW47-89-C-0056  (CUCHILLO  DAM) 
CHANGE  ITEM  24,  CORPS  FILE  C-37 
REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 


PLAN  OF  OPERATION 


PCL  CIVIL  CONSTRUCTORS,  INC. 

CONTRACT  NO.:  DACN47-89-C-0056 

CHANGE  ITEM  NO.  24:  REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 

PLAN  OF  OPERATION 


INDEX  TO  CONTENTS 


PLAN  OF  EXCAVATIO.V . PART  I 

BLASTING  PROPOSAL  (McCAKS  DRILLING) . PART  II 

PLAN  TO  PROTECT  OUTLET  STRUCTURES . PART  III 
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CHANGE  ITEM  NO:  24 

REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 
PLAN  OF  OPERATION 

PART  I 

PLAN  OF  EXCAVATION 


PCL  CIVIL  CONSTRUCTORS,  INC 
RIO  GRANDE  FLOODWAY,  T  OR  C  UNIT 
CHANGE  ITEM  NO.  24:  REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 

PLAN  OF  EXCAVATION 


The  first  step  in  the  removal  of  the  differing  site  condition  material  is  to 
remove  certain  safety  features  at  the  High  Level  Outlet  Works  which  will  hinder 
the  drilling  operations.  These  safety  features  include  the  wire  mesh  at  the 
left  abutment  of  the  RCC  Dam,  the  safety  handrail,  the  stairway  to  the  High 
Level  Outlet  Works  and  other  miscellaneous  equipment  and  supplies.  The  removal 
of  these  items  will  be  performed  while  the  drilling  and  blasting  equipment  is 
being  mobilized  to  the  project  site. 

In  order  to  gain  access  to  the  left  abutment  of  the  RCC  Dam,  an  access  ramp  will 
be  constructed  downstream  of  the  excavation  as  shown  on  the  Corps  of  Lngxiieers 
sketches.  This  ramp  will  allow  the  drilling  equipment  and  excavation  equipnient 
to  access  each  stage  of  the  excavation.  The  ramp  will  be  constructed  as  shown 
on  the  enclosed  drawing  "C37-1"  with  an  approximate  width  of  10  feet  and  a  grade 
of  approximately  17  percent. 

The  removal  of  the  differing  site  condition  material  at  the  left  abutment  of  the 
Roller  Compacted  Concrete  Dam  will  be  accomplished  in  two  benches.  The  first 
bench  will  start  at  the  top  of  slope  at  the  High  Level  Outlet  Works,  which  will 
be  marked  by  the  C.O.E.  Geologist,  and  proceed  to  a  total  depth  of  excavation 
of  approximately  15  feet.  The  drilling,  shooting  and  excavation  will  commence 
at  the  downstrean(  limits  (Sta.  3-50D  2)  progress  upstreatn.  The  second  bench 
will  continue  to  the  bottom  limits  of  the  excavation  which  is  the  well  defined 
limestone  band  at  the  approximate  elevation  of  4640.  Drilling  and  blasting  will 
be  performed  by  McCaw's  Drilling  (L'S.A) ,  Inc.,  which  is  PCL  Civil  Constructors 
subcontractor  for  this  specialized  work.  Techniques  of  controlled  blasting 
which  will  be  employed  in  the  prosection  of  this  change  is  presented  in  Part  II 
of  this  plan. 

Mucking  of  the  shot  rock  at  eacli  bench  level  will  follow  the  drilling  and 
shooting  in  as  much  as  possible.  The  shot  material  at  the  first  bench  will  be 
"backcasted"  to  the  second  bench  using  a  Cat  EL  300  Backhoe.  The  shot  material 
at  the  second  bench  will  then  be  "backcasted"  to  the  Low  Level  Outlet  Works 
bench  using  the  same  hydraulic  excavator.  All  the  shot  material  at  the  Low 
Level  Outlet  Works  bench  will  then  be  rehandled  again  to  the  dam  foundation 
floor.  Once  the  material  is  deposited  on  the  dam  foundation  flo'>',  it  will  be 
loaded  and  hauled  to  the  waste  area,  as  shown  on  the  original  contract 
documents,  using  Caterpiller  769  Off  Highway  Trucks. 
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CHANGE  ITEM  NO:  24 

REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 
PLAN  OF  OPERATION 

PART  II 

BLASTING  PROPOSAL  (McCAW ' S  DRILLING) 
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GENERAL  PROCEDURES 

J)  All  blasting  will  be  done  by  experienced  and  competent 
personnel  employed  by  McCaw'e  Drilling  (USA)  Inc.  Technical 
assistance  will  be  supplied  by: 

a)  Woodard  Explosives 

P.O.  Box  12356,  Station  F 
Albuquerque,  NM  07195 
Phone:  (505)877-2400 

b)  Atlas  Powder  Company 
6851  South  Holly  Circle 
Suite  100 

Englewood,  CO  80112 
Phone:  (303)779-1200 

2)  Resumes  o£  the  on-site  personnel  for  McCaw's  Drilling  (USA) 
Inc.  (Mr.  Kevin  Joe  and  Mr.  Kevin  Stevenson)  were  submitted 
earlier  in  the  project  and  subsequently  approved  by  the 
contracting  officer. 

3)  Explosives  products  will  be  stored  at  a  location  within  the 

project  boundaries  as  approved  by  the  contracting  officer. 
The  location  will  be  selected  to  comply  with  all  local, 
state  and  federal  laws,  as  well  as,  the  United  States  Army 
Corps  of  Engineers  Manual  -  EM385.1-1,  section  25.A-19. 

Magazines  have  been  federally  inspected  and  meet  the 
requirements  of  the  Bureau  of  Alcohol,  Tobacco  &  Firearms, 
as  outlined  in  27  CFR55,  subpart  K, 

4)  Explosives  products  and  accessories  will  be  supplied  by 

Woodard  Explosives  of  Albuquerque,  NM  -  (505)827-2400.  The 

explosives  products  that  we  anticipate  using  on  this  project 
are  as  follows. 

a )  Atlas  High  Explosives 

i)  Gelmax  d",  1  1/2"  &  2”  diameter) 

b)  Ensign  Bickford  Products 

i)  Short  period  electric  cape  (period  1  to  20) 

ii)  E“Cord  (35  grains  per  foot) 
ill)  Prinacord  (200  grains  per  foot) 


1 
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5) 


Our  firm  will  be  submitting  detailed  blasting  reports  for  each  blast  per 
section  '7-21-5  and  section  7-6  of  the  contract  documents.  In  addition  tc 
this,  we  will  have  three  VMS  500  seismographs  which  will  be  used  to  measure 
and  record  peak  particle  v“locity,  amplitude,  frequency  and  overpressure 
(air  blast)  in  the  vicinity  of  the  blast  and  the  structures  at  risk  per 
section  25-C  of  Corps  manual  -  EM  335-1-1. 


INITIATION  SYSTEM 

i)  For  this  portion  of  the  work,  we  will  be  using  an  electric  system  or 
initiation,  in-hole  detonators  and  tie-in.  For  precise  blasting  operations 
where  delayment  is  critical,  it  has  been  our  e.xperience  that  electric 
systems  tend  to  give  the  more  precise  control  required  for  this  type  cf 
j  work. 

BLAST  DESIGN 

1)  Our  general  approach  to  this  portion  of  the  work  will  be  as  follows: 

The  -eft  aritment  will  be  blasted  in  two  benches.  The  first  bench  will 
be  at  a  height  of  15 '  . 

The  second  bench  will  be  to  the  bottom  of  the  well  defined  limestone  band 
or  the  top  of  the  clay  infill  material  (approximate  elevation  -  4644.0). 

Blasting  will  begin  at  the  downstream  limit  of  the  excavation  and  progress 
upstream.  The  delayment,  patterns  and  tie-in  sequences  will  be  determined 
in  the  field  by  trial  blasts  and  the  results  of  the  seismograph  monitoring. 
Generally,  our  patterns  for  production  blasting  will  be  4’  .X  4'  and 
5'  X  5'  and  hole  diameters  shall  not  exceed  3". 

The  spacing  for  wall  control  holes  will  be  24"  c/c  or  as  approved  by  the 
Contracting  Officer. 

The  column  loads  will  be  determined  by  the  results  of  our  trial  blasts  and 
will  be  detailed  on  our  preliminary  blast  proposal  forms  as  required  per 
section  7. 2-1. 5  and  section  '7-6  of  the  contract  documents. 
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MAGAZINE  LOCATION  &  SPECIFICATIONS 
1  ^  Specif  icatioriB 

a)  High  Explosives  Magazine 

Type:  Type  2  with  skids 

Diroensions:  8  X  6  X  10 

Capacity:  12,500  lbs 

Construction:  i/4"  steel  with  interior  lining  of  2"  of 

hardwood,  and  1/2  "  plywood  or  particle 
board. 

Ventilation:  Adequate 

Locks:  Two  American  locks  with  7/16"  shackles. 

The  locks  have  hooded  covers. 

b)  Detonator  Magazine 

Type:  Type  2  portable  with  skids 

Dimensions:  3*  X  3’  X  5’ 

Capacity:  2000  caps  < approximately  5  lbs 

explosives) 

Construction:  1/4"  steel  with  interior  lining  of  2"  of 
hardwood,  and  1/2"  plywood  or  particle 
board . 

Ventilation:  Adequate 

Locks:  Two  American  locks  with  7/16"  shacks. 

The  locks  have  hooded  covers. 


Security  of  Magazines 


The  magazines  will  have  locks  in  accordance  with  ATP  Publication 
Page  5400.7  (11/82),  The  magazines  will  be  kept  locked  at  all 

times  while  unattended.  "No  Trespassing"  signs  will  be  posted  at 
appropriate  locations  around  the  magazine  site. 
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SAFETY 


2)  On  this  project,  we  wilJ  be  following  the  safety  program 
established  by  the  general  contractor,  including  testing  for 
substance  abuse. 

In  addition,  to  this  we  will  have  an  orientation  with  each 
new  employee  specifically  tailored  to  working  with 
explosives . 

The  receiving,  transporting,  handling  and  use  of  explosives 
will  be  in  accordance  with  all  applicable  local,  state  and 
federal  laws  and  the  United  States  Army  Corps  of  Engineers 
Manual  EM  385-1-1,  Section  25.A-19. 

Prior  to  commencement  of  blasting,  a  survey  will  be  made  at 
the  blast  site  to  check  for  extraneous  electricity. 

During  loading  operations,  we  will  have  a  model  350 
lightning  detector  set  up  to  monitor  atmospheric  static 
electricity.  The  detector  is  equipped  with  two  warning 
systems  -  "Light  and  Sour.d" ,  each  blast  will  be  covered  with 
10'  X  15'  rubber  blasting  mats  to  prevent  fly  rock.  During 
loading  operations,  persona  not  directly  involved  in  the 
blasting  operations  will  not  be  allowed  in  the  blast  area. 
All  blasting  operations  will  he  conducted  with  maximum 
emphasis  on  safety  and  in  accordance  with  the  Corps  of 
Engineers  publication  EM285-1-1. 


PCL  CIVIL  CONSTRUCTORS,  INC. 

RIO  GRANDE  FLOODNAY,  T  OR  C  UNIT 

CHANGE  ITEM  NO.  24  -  REMOVAL  OF  DIFFERING  SITE  CONDITION  MATERIAL 


PLAN  TO  PROTECT  OUTLET  STRUCTURES 


I  Low  Level  Outlet  Work: 


The  first  step  in  the  protection  of  the  Low  Level  Outlet  Works  is  to 
salvage  all  of  the  removable  components  of  the  structure  without  subjecting 
PCL  Civil  Constructors  employees  to  the  slope  stability  hazard  of  the  left 
abutment  of  the  RCC  Dam.  Concrete  formwork  and  reinforcing  steel  will  be 
removed  and  salvaged  at  the  intake  structure,  60"  pipe  encasement  and  the 
stilling  basin.  In  addition,  all  safety  handrail,  lumber  walkways  and 
miscellaneous  supplies  will  be  removed  from  the  Low  Level  Outlet  Works 
area.  Some  components  of  this  structure  are  either  impossible  to  remove 
or  are  hindered  due  to  safety  considerations.  These  components  will  remain 
and  be  replaced  after  the  changed  work  is  completed. 

The  next  step  in  the  protection  of  the  Low  Level  Outlet  Works  is  to  cover 
the  structure  with  a  protective  layer  of  sand.  PCL  Civil  Constructors  will 
use  a  screened  3/8-inch  minus  sand,  meeting  the  gradation  requirements  of 
the  Roller  Compacted  Concrete  fine  aggregate.  This  material  will  be  loaded 
and  hauled  from  our  present  stockpile  area  to  the  top  of  the  left  abutment 
of  the  RCC  Dam  using  Caterpillar  769  Off  Highway  Trucks.  Placement  of  the 
protective  sand  will  be  accomplished  using  a  Manitowoc  4100  Series  2  Crane 
and  two  yard  concrete  buckets.  The  concrete  buckets  will  be  filled  using 
a  Michigan  L70  Front  End  Loader  and  lowered  to  the  Low  Level  Outlet  Works 
using  the  Manitowoc  Crane. 

■After  the  differing  condition  material  is  excavated  and  removed  from 
the  left  abutment  of  the  RCC  Dam.  Bulk  clean-up  of  the  protective 
sand  will  commence.  Bulk  clean-up  will  consist  of  machine  and  hand 
removal.  Approximately  two  thirds  of  the  material  will  be  removed 
using  a  John  Deere  310  C  Backhoe  which  will  leave  approximately  one 
third  to  be  removed  by  hand.  Final  clean-up  of  the  protective  sand 
will  consist  of  vacuuming,  air/water  jetting  and  high  pressure 
washing  of  the  Low  Level  Area  floor,  walls,  60"  pipe  and  pipe 
pedestals . 

II  High  Level  Outlet  Works: 

Protection  of  the  High  Level  Outlet  from  the  affects  of  blasting  will  be 
accomplished  using  blasting  mats  and  seismographs  which  will  be  used  to 
measure  peak  particle  velocity,  amplitude,  frequency  and  air  blast  at  this 
structure.  All  blasting  will  be  controlled  to  keep  the  maximum  peak 
particle  velocity  at  this  structure  to  2  inches/second.  The  technique 
which  will  be  employed  to  minimize  the  effects  of  blasting  on  the 
structures  is  explained  in  detail  in  The  Blasting  Proposal  Section  of  this 
plan  (Part  II) . 
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Government's  Directive  to  Remove  Differing 
Site  Condition  Material 


DEPARTMENT  OF  THE  ARMY 

ALBUOUEROUE  OOTBtCT,  CORPS  OF  ENGINEERS 
SOUTHERN  AREA  OFFICE 

T*  P  O.  SOX  sees.  FORT  BLISS,  TEXAS  79906 

MTtunsii  0,.  (915)568-13*8 


November  26 •  1990 


Cons truction-Operar ions  division 
Serial  Letter  No.  239/P0002A 

SUBJECT:  Contract  No.  DACW47-39-C-0056,  Cuchillo  Oan,  Eio  Grar.ce  rloodway, 
T  or  C  Unit,  Sierra  County,  NM;  Modification  POC024  and  Oirect  cf  Work 


PCL  Civil  Cocstructora ,  Zr.c. 

P.O.  Bo*  2270 

Truth  or  Consequence* ,  NM  87901 
Gentlemen: 

As  a  result  of  a  resting  at  the  jcb  aite  on  November  21,  1990  to  discuss 
the  scope  of  vork  necessary  to  renove  material  on  the  left  das  abutment,  1 
have  determined  it  to  be  in  the  beat  interest  of  the  Scverroer.t  tc  direct  acme 
aspects  of  your  work.  You  are  directed  to  proceed  vlth  removing  the  material 
on  the  left  abutment  as  pre'/iously  directed  in  Modifications  F2C022  and 
P0CC24,  however  your  perforsance  shall  conform  to  the  fcilswir.g: 

A.  Do  not  construct  a  temporary  road  from  the  HLCW  bench,  downstream  to 
the  canyon  floor.  Drilling  equipment  can  be  placed  by  crane.  It  is 
anticipated  that  this  is  the  only  equipment  necessary  at  the  HLCN  bench. 

3.  Drill  and  blast  pte-apiit  helaa  at  2  feet  centers  alcr.g  tha  HLCV 
.bench  to  a  depth  of  approximately  3C  -  25  feet.  It  ia  the  intent  to  construct 
an  intarmediste  bench  at  approximate  elevation  4655,  juat  abeve  the  lower¬ 
most  ledge  of  limeatone.  Due  to  the  type  of  material  in  this  araa,  production 
drilling  and  bleating  is  not  believed  neceaaary.  All  drilling  and  sucking 
ahall  progreaa  from  downstream  to  the  dam  axia. 

C.  A  temporary  haul  read  should  be  constructed  from  the  downstream 
canyon  floor  up  to  the  intermediate  bench.  This  road  should  be  wide  enough 
(23'  */-)  to  safely  allow  for  becking  of  hauling  equipment.  A  low  bene 
constructed  on  the  dcwnslote  edge  of  this  road  would  provide  an  added  measure 
of  safety. 

C.  Excavation  of  the  material  above  the  intermediate  bench  shall  be 
accomplished  by  equipnent  located  on  the  intermediate  bench,  placing  material 
from  the  excavation  directly  into  hauling  equipment  located  on  the 
intermediate  haul  rcad/bench.  A  waste  area  downstream  of  the  spillway  will  be 
located  by  the  Resident  Engineer  in  rhe  field.  In  the  event  any  oversiie 
mattrial  is  encountered,  it  can  be  pushed  over  the  bench  and  down  into  tha 
canyon.  In  the  meeting,  .Mr.  O’Donnell  expressed  e  safety  concern  with  putting 
equipment  cn  the  intermediate  bench.  It  is  anticipated  that  rhe  bench  will 
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hcve  «  oinimua  width  of  25  foot.  Sinco  tho  houling  oquipoont  ia  opproxiootoly 
14  foot  wido,  ond  your  cxcovotor  roquiroo  o  aiaiaua  of  16.5  foot  to  awing.  I 
boliovo  tho  boncb  will  bo  wido  enough.  Aaothor  eoacom  ia  with  tbo  integrity 
of  tho  liaoatono  underlying  tho  bench  itaolf.  Although  thia  iten  will  bo 
cloBoly  watched  by  all  partioo  while  oquipaoct  la  on  the  bench.  I  believe  the 
aituation  will  be  eafe.  It  appeara  froa  the  ezpoaed  face  of  thia  ledge  that 
the  aaterial  ia  coapetent.  Equipaent  will  only  be  on  portiona  of  the  bench 
froa  which  the  heavy  load  of  overburden  haa  been  ceaoved.  The  rock  unita 
expoeed  on  thia  face  dip  inward  towarda  the  face  of  the  excavation. 

2.  After  excavating  the  aaterial  above  the  inceraedlate  bench,  drill  and 
blaat  the  remaining  llama  tone  ledge  frox  the  interaediace  bench.  It  ia 
believed  that  production  helee  will  be  required.  Excavation  froa  thia  area 
ahould  he  reaoved  in  a  faahion  aimilar  to  the  proceaa  uaed  above  the 
interaadiate  bench. 

F.  Reaoval  of  LLOU  protection  aand  ahall  be  by  vacuum  truck. 

G.  Excavation  above  the  intermediate  bench  ahould  begin  as  soon  ea  pre- 
aplit  drilling  proceeds  a  sufficient  distance  along  the  bench.  Thia  will 
allow  for  the  xiniaua  of  lost  tiax  if  thia  sethod  of  work  doea  net  progress  as 
anticipated. 

M.  The  neesaaity  of  having  a  blasting  consultant  on  site  at  all  tiaea  ia 
questionable.  The  coat  of  $600/day  ia  also  questionable  since  thia  service  ia 
usually  provided  by  blaating-aLaterial  aanufacturers  at  no  cost.  A  blasting 
consultant  ahall  only  be  used  for  a  aaxiaua  of  two  days,  unlesa  otherviac 
directed  by  the  Resident  Engineer. 

The  above  direction-ef'^rk  aay  be  aodified  by  the  Resident  Engineer  as 
conditions  warrant.  This  direction  has  been  developed  by  ay  staff  after 
discussions  with  Mr.  O'Donnell.  Although  we  ere  directing  eoae  iteae  of  work, 
we  etill  eppreciete  Pd'e  input  end  ideee  on  thie  aetcer.  Although  I  believe 
the  ebove  direction  will  reeult  in  the  aoct  efficient  aethod  of  aecoapliehing 
thia  additional  work,  I  would  hope  chat  eny  ideas  which  PCL  aay  have  to 
ainiaise  delays  as  the  work  progreeees  will  be  shared  with  ue.  Although  you 
aey  not  agree  with  the  Govemaent's  approach  ea  being  the  beat.  I  ea  confident 
that  ?CL  end  ite  staff  will  cooperate  in  a  profasaionel  aenner  to  accoapliah 
thia  work  in  the  aoat  expedient  end  efficient  aanner  pesaible,  aitigeting  any 
dalaya  to  either  party. 

Sincerely. 


Donald  A. 
Adainiatretive 

Copy  Eumiahed: 

M.C.  Tennock  Diet.  Manager 
OAP/slr 
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Contractor's  Wire  Mesh  Installation  Plan 


10 '  Max . 
(typ.) 


Nut  (Temporary) 

3"  X  3”  Plate  (Temporary) 
Wire  Mesh  (Temporary) 

Nut  (Permanent) 


■—-6"  X  6"  Plate  (Permanent) 


Rock  bolt  or  temporary 
all  thread  to  be  cut  off 
at  base  when  no  longer  needed. 


WIRE  MESH  MOUNTING  DETAILS 
NfYT  TO  SCALE 


Ifesh 


NOTE: 

1.  The  nut  and  plate  shown  to  hold  wire  mesh  in  place  is  temporary  and  shall 
be  attached  to  a  permanent  rock  bolt  or  a  temporarily  installed  allthread 
rod. 

2.  All thread  installed  where  rock  bolts  are  not  required  shall  be  cut  off 
at  ground  level  when  wire  mesh  is  no  longer  needed. 

3.  Maximum  spacing  shall  be  10  feet  for  all thread  rod  needed.  Spacing  for 
rock  bolt  shall  be  as  directed  by  the  Contracting  Officer. 

4.  The  temporary  nut  and  plate  used  for  securing  the  wire  mesh  shall  not 
conform  to  the  nut  and  plate  specification  for  rock  plating  due  to  the 
temporary  natvire  in  which  they  are  used. 

5.  Wire  mesh  shall  conform  to  specification  Section  02219-10.2  of  the 
contract  specifications. 

6.  All thread  used  to  mount  wire  mesh  temporarily  shall  be  imbedded  into  the 
rock  2.5  feet  using  the  same  method  as  rock  bolts,  with  6  inches  protruding 
to  place  temporary  plate  and  nut. 


P  C  L  aVIL  CaCSCDClOES 


EIO  (3ANDE  IIJXSXUS  (OXSIUiO  DAM) 


INSTALLATION  PLAN 
OF  IVIRE  .^lESH  ON 
ROCK  SLOPES 

! 
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9634  2N0N.W.  •  ALBUQUERQUE.  NEW  MEXICO  •  TELEPHONE  897-3103 


PCL  CONSTRUCTION 
P.O.  BOX  2270 

TRUTH  OR  CONSEQUENCES,  NM  P7901 


Non  restrictive  chain  link  fence  specification 


Materials 

Fence  fabric  shall  be  new  and  free  of  defects,  fron  recognlzied  and 
reputable  manufacturers,  unless  otherwise  specified.  Materials  will  be 
hot  dipped  galvanized  with  zinc  coating  measured  inn  accordance  with 
ASTM  A-90.  Materials  shall  be  American  -made  and  certified  by  the  manufacturer 
in  accordance  with  the  Buy-American  Act  of  Aoril.loPl*. Fabric  shall  be  2" 
mesh,  11  gauge,  hot  dipped  galvanized. 

PJEFEPHKCES 

RR-F-191/1C  Chain  Link  Fence  Fabric 


Contractor's  Rock  Bolt  Information 


PCL  CIVIL  CONSTRUCTORS,  INC. 

CoTHtruction  Since  1906 


December  22,  1989 


Serial  Letter  No.:  090/02219/10.1 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Rock  Bolts 

Gentlemen: 

Pursuant  to  Technical  Provision  02219,  Paragraph  10.1,  titled,  "Rock  Bolts",  the 
following  information  is  herewith  transmitted  in  four  (4)  copies,  to  the 
contracting  officer  for  review: 

1.  Manufacturers  written  installation  procedure  for  rock  bolts 

2.  Drawing  IB-JR-n24  showing  tocY  bolt  installation 

3.  Technical  data  on  1-inch  diameter  rock  bolts 

4.  Drill  hole  fill  chart  for  anchorage 

5.  Technical  Date  on  1-1/2  inch  O.D.  coupling 

6.  Technical  data  on  WIL~X  non-shrink  grout 

7.  Laboratory  certification  for  WIL-X  non-shrink  grout 

8.  Technical  data  of  T72  tension  jack 

9.  Manufacturers  data  on  CG-600  colloidal  grout  plant 

Our  rock  bolt  supplier,  Williams  Form  Engineering  Corp.,  has  proposed  the  use 
of  rock  bolts  in  15  ft.  lengths  with  a  coupling  to  join  two  (2)  sections  of  steel 
bringing  the  total  length  to  30  ft.  as  required  by  the  contract  documents.  McCaw 
Drilling  and  Blasting  will  be  our  subcontractor  for  the  installation  of  the  rock 
bolts. 


Sincerely, 


Thomas  R.  O'Donnell 
Project  Engineer 

TR0:deo 

Enclosure 


P.O.  Box  2270.  Truth  or  ConsOQU^neoPr  B.M.  B7901  Tolo^tono  S05*743-7B34  Bapldfox  S05*743»7B3€ 

"AN  EQUAL  OPPORTUNTTY  EMPLOYER" 
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FOftM  ENOINESRINQ  CORP- 


IHSTAT.LATION  l>ROCEDUR£ 


•  Drill  1-5/8"  dia/neter  hole  to  a  depth  2"  less  than  overall 
rod  lonqth  to  be  used.  Use  rotary  percussive  equipment. 

•  Clean  hole  of  dust  and  debris  using  high  pressure  air. 

•  Insert  proper  number  of  35iwn  cartridges  to  bottom  of  hole. 
Precautions  should  be  taken  to  prevent  bursting. 

•  Insert  bar  and  rotate  200-250  SPM  through  cartridges.  Bar 
should  spin  for  20-30  seconds  after  full  insertion  and  reach 
a  minimum  of  75  revolutions. 

•  Installation  of  rod  through  resin  cartridges  should  be 
completed  within  6  hours  of  drilling  of  hole. 

•  Place  plate,  (2)  bevel  washers,  hardenod  washer  and  hex  nut 
on  bar  and  position  bar  in  center  of  hole  until  full  cure  of 
tosln. 

•  Attach  test  jack  assembly  to  top  of  bolt  and  tension  to 
required  load  not  to  exceed  37,500  lbs, 

•  Tighten  nut  against  plate  using  proper  wrench  and  release 
jack  pressure.  Then  remove  jack. 

•  Cement  grouting  of  top  portion  of  hole  to  be  done  on 
permanent  bolts.  Insert  grout  tube  thru  keyhole  in  plate  to 
top  of  resin  elevation.  Inject  grout  at  steady  flow  thru 
tube  to  fill  hole  and  slowly  extract  tube.  Top  up  hole  as 

necessary. 


in  addition  to  the  above  procedure,  all  requirements  set  forth  in 
the  job  specifications  are  to  be  followed. 


■  opoe  fWPiPS.  MU»4AN  4f»'0  •  •  Tri.sK,*,  iJ**'*  •  ►''X  «»•■<««? 


STHENQTN 


Wtian  fiidy  curad,  tt>t  r«aln  ia  atronoar  than  rock  and 
most  other  'naterlais  into  which  It  la  likely  to  ba  use; 
Please  refa'  to  the  to'lcwing  test  data  which  is  basec 
on  our  standard  resin  cartridge.  WILLIAMS  FORM  can 
aupoly  higher  or  lower  resin  strengths  'o  suit  the 
application.  Ploasa  contact  a  WILLIAMS  repraaonialiva 
for  further  Information. 


Tensile  Strength  (beam  test] 

22.lN,'min2 (3,200  Ipi  in2) 

Uneonfined  Shear  Strength 

52N/mm2  (7.500  psl) 

This  chart  is  Intendad  as  a  guide  for  on  site  trials 
which  will  asiebilsh  the  working  spacificaiiohs  In 
the  actual  ground  condnions. 


DRILL  HOLE  FILL  CHART  ~  (Per  carlfidgs) 


•6T  TIMtS  AVAILABLE:  •  Two-Four  Mlnutee  -•  This  Is  a  alandard  gei  time  end  uaed  when  inacrtiun  and 

rapid  mixing  can  be  achieved. 

•  Fmeen-TWrty  -  Thia  la  normally  used  v»lth  WILLIAMS  fast  galling  cartridges 
to  ansura  complete  grouting  when  prflenaioned  fuUy  grouted  bolts  are 
required. 

OROERfNQ  INFORMATION:  WILLIAMS  reern  certridges  ere  ordered  by  sUe  and  type  Slock  sites  manolac 

lured  can  be  found  m  the  usage  chert.  The  site  ol  the  cartridge  requiieri  is  thi» 
ordering  pert  number.  The  Type  refers  to  the  gel  time  required. 
exAMewi  sea  - 


sea  H.ip$e3.!M 
\ 

at*  ifi^ta  M 


••4  lime  (•!  eertiMee) 
F-48 


19 


H4R  NEOPRENE 
WATER  SEAL  WASHER 

Oeaiyned  to  prevent  .vater  leakage  along  the  tie 
ro(i  AvgilaPle  in  tle-roc  sizee  1'2" MM".  Special 
alzea  available  izpon  regueit. 


B7G  CONTINUOUS 
MILD  STEEL  COIL  ROD 

WILLIAMS  B7Q  Coil  Aoo  ia  manufactured  in  miin 


steel.  It  la  available  in  3M",  1"  and  MM" 
diameters.  Standard  lengths;  lO'O".  Stocked  in  alt 
diameters.  Seo  chart  below  for  strengths. 


F-49 


Coil  thread  CoupUnga 


Rid 

'  (kMlMt) 

O.D. 

Uuftk 

IriiHrarttiO 

iMt 

(1.8:1  8.8.) 

UMntU 

tmndth 

3/4” 

1-V2" 

7,900  lbs 

£mm 

i/2*’-e 

3/4* 

mm 

BKnaai 

28.000  lbs. 

5/8'-4-1/2 

2-1/2" 

28.000  lbs. 

39.000  lbs. 

3/4V^.1/2 

(Sd 

litHi!i!iil!RB 

//8”-4-1/2 

i-r/4’ 

3-1/2* 

39,000  )b$. 

BJlTTHm 

l"-3-1/2 

BSi 

mm 

mam 

g.Tr.!!igi 

m 

4-1/2" 

81.000  ib«. 

91,000  lbs. 

1*7/8* 

8" 

83.000  lbs. 

(25,000  lbs. 

M/4' 

6*' 

99.800  lbs. 

149.000  IDs. 

WHEN  ORDERING 
COUPLINGS  PLEASE 
SPECIFY: 


Type 


C1T  Or  C2T  etc. 


•  Rod  Diameter 
or  Diameters 


•  Thread  Type 
or  Types 
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S5Z  WIL-X  CEMENT  GROUT  (B)  J s/ 

CONFORMS  TO  ASTM  C  845.76  T 

Wll-X  ifl  chsmicallv  compensateil  for  shrlf'kage.  it  has  a 

crack  resistant  for  permanent  installatlorrs  and  more  duraolo  ® 

a  cetneni-groi.it,  it  is  non-explosive  and  has  a  long  sheH  if®  vrhen  kept  dry. 

WiUX  mey  be  used  to  build  up  levellrtfi  oade  by  simply  mixing  with  ssod  oi  pea 
gravel.  This  mixture  should  not  be  run  through  the  grout  pump. 

SETTING  TIME;  Gilmore  Needles  (ASTM  C  266).  Initial  set  45  mmuies!  flnei  set  tO 
hours. 

COMPARATIVE  COMPRESSIVE  STRENGTH  TEST  IN  PSI  (modified  ASTM  C  i09)* 
3  days  in  moist  alr/4  days  In  water  2800.)  Actual  strengths  as  mixed  according  to 
Williams  instructions  range  from  6000  to  9000  PSI  depending  on  water  content. 

•Copy  of  ASTM  Modification  available  upon  requaat. 


A<lUU0l«  I" 

•  S  uallon 

•  r«s«llat!l4. 

•  <r.oioiu'»  vif'D*. 

•  polyo^opvif^#  ptri 


WIL-X.CF.M6nT' 

cnour  I 

181  > 


SIEEI.  PLATE 

washer 


WIL-K'WIK-SET 

^  (A) 


2  BiVEL 


WASHERS 


plastic  grout  tube 

UTS  THRU  KEVHOL6  SLOT 
IN  square  WA.RHER. 


S4Z  WIL-KWIK-SET  (A) 


A  faat  setting  cement  with  an  initial  set  time  from  3  lo  6  minutee.  it’s  primary  use 
is  fo  hold  the  de-air  tube  in  place  and  seal  off  the  entrance  to  tire  drill  hole  around 
the  WllllemB  Hollow  Core  Rock  Bolt.  Mix  Wil-Kwik-Set  with  water  until  a  soft 
paste  la  obtained  which  can  be  formed  into  a  4*  to  6’  ban.  Place  g^out  tube  in  drill 
hole  riext  to  rock  and  press  bail  of  WII-Kwik-Set  around  bolt  and  tube,  making  sure 
entire  drill  hole  is  closed  off.  Place  bearing  plate  over  end  of  rock  bolt  and  grout 
tube  and  press  firm.ly  against  rccK  and  Wll*Kwik-Set  until  P'***® J* ***‘®'^ 
arainst  rock  Bolt  may  Immediately  be  tensioned  and  grouied  with  Wii  x^ement 
New  Wil-Kwik-Set  is  also  rftcommended  for  patching  leeks,  cracks,  cone 
and  tie  holes  or  calking  around  pipes  in  masonry  or  concrete  wails  or  floors. 


AvAilADI*  in- 

•  <  a«iion. 

•  ruMIIShlP 

•  monluf*  propl. 

•  pOiyd^OOTlen*  OA'l* 
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SOUTHWESTERN  PORTLAND  cement  CuMP.ANY 

eastern CHviic*.  •  EClfifiAST  .<rN>iC'P-/f  •  -aac-x'S'  •  »^ib9<.ri.  ow 


•  ECififiAST  "fN'i  C'P-.'f  •  'OaC-X'#’  •  '^iBi3<.Pii  Ow.'' 
5 1 3  a  "WM  •  '61  '’■1*0  lOHiOl 


CERTIFICATION 


Consignee : 

wmiams  Form  Engineering  Corporation 
ISOl  Madison  Ave.,  SE 
P.  0.  Box  7389 

Grand  Rapids,  Michigan  49510 


Expansive  Cement,  Type  _ £«l(lO** 

A.S.T.M.  Designation  _ C845-87 

Federal  Specification 

PHYSICAL  DATA 
Specific  Stirface; 

(Blaine)  Sq.  Cm.  per  Gram  4 

(Wagner)  Sq.  Cm.  per  Gram  ___ 
Soundness ; 

Autoclave  Expansion 
Restrained  Expansion!  7  davs  ^0. 

Time  of  Setting; 


Lamer 

No. 


rphnjary  22,  1909 
Date 

No.  Tons  Shipped 


GUlmore  Initial 

1 

_  Hrs,  _ 

_  Min. 

Glllmore  Final  " 

3 

_  Hrs. 

'  Min. 

Vicat  Initial  ^ 

- 

_  Hrs.  _ 

"  Min. 

VIcat  Modi  fied 

1 

Hrs .  _ _ 

■  Min. 

Air  Entrainment,  S  by  Volume  _ 8.6 

a 

Compressive  Strength  Lbs.  per  Sq.  In. 
(2-1nch  Mortar  Cubes) 

UDay _ 2500 

5^0 

7-Oays _ 4§00 

28-Oays _ _ 


WItliani!!  Form  Enyineeflng  C 
This  Oooiiiy  Ajsurance  dosvm'.-nl  h 
feei^d'und'deeinea’Tceeptcible  c 


Cwllty  AliufQncelAgf 

chacLptl  by.  gtipsiTAL-  DATTr - 

Chemical  Composition;  Percent 

Silicon  Dioxide  (SiO?)  18.7 

Aluminium  Oxide  (AljDs) _ 5.5 

Ferric  Oxide  (Fa^Ogr  .  2.9 

Magnesium  Oxide  (MgO)  _ 4.5 

Sulfur  Trioxide  (sOg;  T.B" ' 

Loss  on  Ignition  1,5 

Insoluble  Residue'""  O.IB 

Trlcaldum  Silicate 

Tricolcium  Aluminate  _  '  * 

Alkalies,  Eqv.  Na20  _ * 


♦Not  required  by  specification. 


We  hereby  certify  that  the  cement  contained  in  this  shipment  conforms  to  all  of  the 
Standard  requirements  for  Portland  Cement  In  the  above  Specification,  for  the  type 
sped  fled. 


Subscribed  and  sworn  to  before  me 
this  ??nd  day  of  February  1989 


SOUTHWESTERN  PORTLAND  CEMENT  COMPANY 
EASTERN  OIViSION  FAIRBORN.  OHIO 

karl  S.  Getson,  Chief  Chemist 
Authorired  Company  Representative 


Joyc^Ji.  Smith,  Notary  Public  karl  s.  Getson,  Chief  Chemist 

In  andlfOr^  the  State  of  Ohio  Authorired  Company  Representat 

My  commission  expires  Sept.  28,  1990 
Recorded  in  Greene  County 

••Trat.V  iwimt  Willlan*  Wll-X  Cement  Grout 

Rl"NTS  .  RAWBOeN,  OHIO  •  LEAMINGTON  UIAT  •  LYONS. COEOSAPO  •  30£!»SA  Tfc>»*  •  VIClOnwlLLt.  LAllFtlflNlA 
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I 


i-ZK  TjAoa  V 


f^lOH  AND  WC'/V 
®seS3cS£  hanClCC-  . 


azzi-jz::.— 


- SAM  0iB£CTtCN4^  wSVs-- 

■  ro  ai-SHT  tfAisEO  bav. 

~Z  LSf^  ■.•.’*veK;  *A-.! 


'^•fCRiiJ'.iC  BwViC 


_ _ r  \  •*'CM '.«••  3(26 

->^a'  hCC  x’l  c^oi-M?:a-ce 


X// 


BAM- 


^1 


■VCr.AJu:C  .  - 


r*03e  B^CM  p'an*  S'06 
Or  =yMP  TC  tC’^CMip. 
Fl“:'j(5  CN  JACK— 


FSA«E 

ME'GirT 


p 

IT 

"n"' 

j  ’ 

p 

i  I 

1 1 

U 

ii 

a_y 

dA££ 


T72  HYDRAULIC  JACK 

Used  for  testing  and  cre-stress.rg  -oc.'- 
and  ancnor  ncits.  Avaiiaoie  wlh  up  tc 
3’l/8''  center  tioie.  Unit  corr.es  with  Ram. 
Pump,  Gauge.  Hoses.  Jack  Stand.  Higr, 
Strengt.n  Couoiing,  High  Strsr.gtn  Test 
Rod.  F’ats  and  Hex  Nul. 


JACK 

CAPACITY 

rroNf) 

JACK 

HEIGHT 

■A$K 

•IZI 

RAM 

TRAVEL 

MINIMUM 
TOTAL  HEIGHT 
OF  RAM 

AND  FRAME 

MAX 

TEST 

NOO 

SIZE 

RAM 

ARIA 

IN 

SO.  IN. 

APPROX.  I 

total  WT. 

OP  RAMA 
PRAME 

30 

9’ 

8  **8' 

2- 

17’ 

1’xiS’ 

8.93 

80 104.  j 

SO 

wHang 

9-6/9' 

8’x8' 

3' 

29' 

1-3rt*xa7' 

13.75 

hsoh 

eo 

•.kAaftoturt* 

•.S-1/2' 

9 '*9' 

10* 

35  • 

1-3/8 ’xjS- 

13.79 

HSOH 

100 

•'t»T  9v^ 

»«' 

9'x9' 

10' 

39- 

2'x37' 

'  21.20 

243  iba. 

ISO 

*.«•'  S««f«P««  191^0 

22-1/2* 

12 '*12* 

12* 

41' 

2"»4a* 

40.89 

010  ibt. 

F-53 


CC>600  Specifications 


Purrs 

’ype 

PfOOU^SCn 


t  ^-ump 


.  .Tcn-puisng  ?osiiP/e  iscac-yrr^? '  ’. 
ma? -Tiurr!  HO  y[»<i  £25  u'i 

eorona<  pump  :c  iX-  s. 
maximufT'  1  £  gptT.  SfS  JuC:  cr- 

■  ■ye  iuC.P  CCrrf*  Sinprr. 

•v»»  VJ  C  !  oor^rn 

. 60  pi.  ntifrogerri  rj. 

_ ai^uagr-y/pe  ryrv.r^'ugai 

.  .  se  i  X  aS'W  X  60  r 

.  iS-X'Pi 


. Sf  u  X  SS'W  X  00  "r 

vVcrgi'?  .  ■  *S0C.i^ 

E  qu'Pcefl  '.rtri  fway/- July  r  xJusiurf  ^  Hr!c<  isser.afte  :c  nr' 

wff;  rjmu)i»ve  ictawe' 
rjcf  suitaCe  sarded  g'0<j!'. 

•.wximorou’Auiarroet'CQ  jK 


NyCiaJiS 


Crrue  pQ.vix 
PgAer 

lOC  as 
£301*150',' 
1800  DS 


Gua^’tiiy 

4'3CF/M.  Vr^ 

73.32  amos 

£S  cp--r 


ve  :s 


Accessories 


Applications 


£crJCr^  IC 

4  pur;L-.'',i-, 


‘.<EC>-^MCAi.  SuSPAC:  PACKERS 
:c  3  'ciamcie'r  « 

•.2''.  2P''.  36'’ 'er,gT".i,  ^  7 

sr;u!  sff  •y2)v<5  arc  y^' 
cunx-c'seornes:  couP'  ri'; 
fxeoA'  er.2*,n  jne  Siarr^nr, 


PPO“5'OTEC'  PhEsSO'B 
GAUGES.  PtuleulKu  uy 
o<<e  ‘tX'l  aif  cgiuT-r., 
iD'i-iie  rr.punrfy  witr 

s.rap  I'S'r.r.s  supored 


OPC'^'*  ‘■•C'Se.  r'edvvaj!'/.  'ig-'q-.vf'C'i 
Esu  5c«J  '.'•scyr.rioc.  :,a  r'.ijs 

DiS  '  ■  i’ <  r-,'  2:  i  iO 

C'C  EP  ’7  Srfi  "".arrS  !'/Sa 


ChemGrout 


“Experlvnc*  In  ©routing  for  SS  Yooro" 
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PCL  CIVIL  CONSTRUCTORS,  INC. 

Consiruciion  Since  1 906 


April  19,  1990 


Ceridi  Letter  No.:  017/0::i9,/ie  .  1 . 1 

l.C. .  .Ar(ii\  'Imps  ol  Eiigiiieeis 

C. C.  Box  551 

Trull;  Of  Conrequences ,  N'M  87901 
Alt!:;  Mr.  Viie\  E.  Isoii:,  1: 

Aerereiice;  Cuiitruct  No.  D.ACV47-89- C-005G  (OiiChi  lit:  Maiul 
Rio  Oraude  Floodway 
1  or  C,  NM 

Ei.j'.'‘"t't  :  Ca:i;;ration  of  kcok  Boll  l"st  daft. 

C-e:'.  t  let'.iO!', : 

K-  tei  eiice  i  r,  riiado  to  Techiiiral  F’roviciori  Ol’llO,  Raragrap:-.  10.1.1,  »!! 
"Rook  bolt  t  tuisi  oniiig  shall  be  b\  ar,  approted  'ulrbrated  centet  hcie 
i.ifk",  fnclosed  please  find  a  lette;  1  rod,  'iie  VijUijii;;  rot!'  F 
"'o!  j.or?,t  :;u:  viii?!;  stales  that  irit  30-toii  test  ,ac>,  O'!:  t!;is  iiro'ject  war 
o:.  April  5,  1-90. 

.tiioiild  any  questions  arise  concert.:!!';  the  ai)i>' ■  ,  please  :n::t,)':'  liic  u 
at  ;■  i :  ■  rt . 

S  *  (i '.'6 I  , 

D. ’oiiios  R.  Cl '  Doniivl  1 

F!:j.!ie,'i 

TRo':  deo 


V.o.  Box  2270,  Truth  or  Conooquonooo,  B.l  p.Rg  foiophono  50S-741-7B24  Bopidfxx  500-743- 

*AN  EQUAL  NTTV  EMPLOYER' 


ich  Slates 
};\dra!,lic 
!!;  1  iieer  i!nj 
calibrated 


iidO!Ti  ;■;!', ed 


7(34 


WILLIAMS  FORM  TEST  JACK 
(STANDARD  SIZES  SHOWN  ONLY) 

IXlfiD  CR  SPRDC  RETCRN 


TO  OBTAIN  TENSION  IN  POUNDS,  MULTIPLY 
P.S.I.  BY  RAM  AREA  SHOWN  NEAR  TOP  OF  RAM. 


ill 


r.O.  tox  73«3  •  aHANO  NAAIOS.  MICH.  4M10 
W1CI  03-3107  •  TX.  33-«41< 


DRAWN  BY  jiff 


SCALE 


DATE  5-2-89 


THIS  drawing  is  THB  PRORBRTY  OR  THS  WILLIAMS  RORM  SNCINIERING  CORR.  AND  IS 
submitted  to  the  contractor  solely  as  a  succesteo  design  ROR  ARRROVAL  by 

HIS  JOS  DESIGN  AGENCY.  IT  IS  SUBJECT  TO  RECALL  ANO  MUST  NOT  SE  RERROOUCEO  OR 
ITS  contents  OIVULGEO  without  written  RERMISStON.  ALL  WILLIAMS  RROOUCTS 

ARB  RATENTEO  OR  HAVE  PATENTS  ARRUEO  ROR. 


Bev.  NO. 
869-3 


f 
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FORM  ENGINEERING  CORP. 


April  17,  1990 


Attn:  Tom  O'Donnell 
P.C.L.  Civil  Constructors 
P  0  Box  2270 

Trust  or  Consequences,  NM  37901 

Ref:  30  ton  test  jack  complete,  rental 

Your  purchase  order  no.  P37020 
Cuchillo  Dam  Site,  Cuchillo,  NM 

Gentlemen: 

This  is  to  certify  that  gauges  used  on  Williams  test  jacks 
are  checked  against  a  master  gauge  that  is  calibrated  and 
tested  on  a  regular  basis.  The  gauge  shipped  with  your 
jack  was  checked  against  the  master  gauge  the  day  of 
shipment,  April  5,  1990. 


Charles  Hiller  ( 

Ouaiity  Assurance  Manager 
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FORM  ENGINEERING  CORP. 


December  29,  1989 


CERTIFICATE  OF  CONFORMANCE 


Customer :  PCL  Civil  Constructors 

P  O  Box  2270 

Truth  or  Consequences,  NM  87901 

Project;  Cuchillo  Dam  Project 

Purchase  Order;  No.  P-37020 

Williams  S/0  51750 


This  is  to  certify  that  the  material  supplied  on  the  above 
purchase  order  no.  P-37020  meets  the  requirements  of  the 
specifications  as  stated.  We  further  certify  that  all  work 
performed  was  done  in  accordance  with  Williams  Form  Engineering 
Corporation  manufacturing  standards. 


!>escri?tion  of  Material 


Bolts;  l"-3-l/2  dia.  Williams  S.H.T.  Coil  All  Thread 

Rod  X  15 '0"  long.  Conforms  to  ASTM  A-108  and 
ASTM  A  663-82.  Heat  No.  J43674  (copy 
attached) . 


Grout:  Wil-X-Cement  Grout  in  55  lb  pails.  Conforms 

to  ASTM  C  845-80  and  CRD-C-621. 


Quality  Assurance  Manager 


Williams  Form  Engineering  Corporation 


Bruce  A.  Kesler 

Notary  Public,  Kent  County,  MI 
My  Commission  Expires:  May  2,  1993 


POWNriM  •  WWNO  MICMIOAN  4MW  F-60  I  ***'  ‘  TflEX  Ns  KMK  •  PM  (•Ml 


48M 
564-5849 

W193  WMS 
Easyiinc  Hailbox: 

62905873 

Sold  To:  HiaiAHS  FORH 

ENeirCERINS  COMPANY 
1501  MADISON  SE 
GRAND  RM>IDS,  Ml  49509 

Attn; 

Phone:  616-452-3107 

Ship  To:  NIUIAMS  FORM  ENGIICERIN 
1448  COLLEGE  AVE.  SE 

GRAND  RAPIDS,  HI  49507 


NO.  Ordered 


WALKER  HIRE  6  STQL  COMPANY 
ROYAL  HIRE  DIVISION 
'  660  East  Ten  Mile  Road 
Femdale,  nichi^an  48220 


SHIPPER 


Order  No.  *^072 

Acct.  No.  1163 

Salesun#  12 


8000  lbs. 


1  Engineering  Corp. 

Ti;ir.  ■;  V  :i.rance  document  has  been 

■*  ■  ■■•  'Jseined  acccplobie  cs  noted: 


Quality  Assurance  Algr  (date) 

checked  by:  _  _ 


■  V  ■  V  W  ■  ■■■■■■■ 

»  CERTIFICATION  OF  INSPECTION  AND  TEST  a 


1541  INDUSTRIAL  QUALITY  HIRE  FG  SK 

0.892  a0.0020  /  -0.0020  STRAIGHT  6  CUT  TO  240.000  >0.000  /-0.000  YOUR  PART  I  A1S-C8 
YOUR  PO  HUBER:  4301  a#  .  {/  //  «  ,-,r,/a.-T2/ 


Order  Date  J5/09/89 

Teres  1/2  10  N 

Ship  Via  ROYAL/TOH 
F.O.B.  PREPAID 

Date  Shipped  06/27/89 

Shipacnt  No.  1 


Shipped 


OEMICAL  ANALYSIS  FOR 


o  jzjce& 

•If  d  t  f 


8767  lbs. 
206  Pcs. 


C: 

.420 

Ni: 

Mn: 

1.570 

Cr: 

P: 

.025 

No: 

S: 

.017 

Pb: 

Si: 

.300 

B: 

Cu: 

Other 

•»4tajk 

Ah 

kA: 


lon^i 

ZZJ^ 


Walker  Hire  k  Steel  Coepany  hereby  certifies  that  the  above  eaterials  have  been  inspKted  and  tested  in  accordance 
«ith  the  eethods  prescribed  in  the  applicable  specifications  and  the  results  of  such  inspKtion  and  tests  are  as 
show  above.  For  properties  or  charKteristics  for  idiich  no  eethods  of  inspeecting  or  testing  are  prescribed  by  said 
specifications,  the  standard  inspection  and  testing  practices  of  Halker  Hire  6  Steel  Coepany  have  been  applied.  Based 
upon  such  inspection  and  tests  the  above  eaterials  have  been  approved  as  fulfillin;  the  requireeents  of  said  spacifications. 

HAUCR  HIRLAM)  STOL  CDPANY/ 


State  of  Michijan/Illinois  -  J 

County  of  JBajd^Livinssto)/]^  ,  CL 

On  this  /ZIlA)  day  of/  llTiS/  AO,  19Q_ ',  befwe  ee,  a  Notary  Public  in  and  for  said  state  and  county,  personally 
appeared  the  above  idio,  beurg  duly  SHom  according  to  lae,  did  depose  and  dpose  and  say  that  sW  is  duly  authoriced  to 
execute  the  fore^oin^  certificate  on  behalf  of  Halker  Hire  and  Steel  Coepany  and  that  the  there  in  contained  are 
true  and  correct  to  the  best  of  her/his  knouled^e,  inforeation  and  belief.  ^ 

Heiary  PbSlic.  CaM.,*,  Mhklve 

Mv  c  ,,Pi  ■  •“•^e  A'vm***  ^  t  •  0^’ 
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PiQei  I  ; 


?twnf: 

3I3-7^i8» 

:j:-3M-5849 

Tcltx: 

T77193  a*E 
Easylinc  nailbos: 
6290S07j 


Orfle-  No. 
fleet.  No. 
SalKMnl 


SHIPPER 


M«  UALXER  MIS  I  STEEL  CORMY 
ROYO.  UZZ  QIVlEin 
&&S  East  Tea  Silc  Road 
FernoalSb  Hi^jan  48Z9 


Sold  To:  MIlUAnS  FQRn 

ENGirCERINS  COnPflNY 
1S01  NADISCN  SE 
BRAND  RAPIDS,  NI  49SP9 

Attn: 

Ptwnt:  616-4S2-S1S7 

Slip  To:  NILUARS  FORI  EIGIICRIN 
1448  COIESE  «C.  SE 

GRAND  RAPIDS,  111  49Sr 


t  fr'-n:  Engineering  Corp. 

Ti:ii  <':■  r  lienee  document  has  been 
.  "•  ueemed  acceptable  cs  noted: 


Quality  Assurem 
cheeked  by: _ 


Order  Date 

Teres  1/2  Id  N 

Ship  vu  RorflL/nw 
F.a.8.  PREPAID 

Date  Slipped  86/27/89 

Shipent  No.  1 


M).  Ordered 


Slipped 


«  CERTinCATION  CP  DBSmill  M  TEST  * 

IIIIHIIIIIIIIIIIIIlllMIIIIIIIIIIIIIII'lll 


J.  I 


am  lbs. 


1541  INDUSTRIAL  flUflLITY  HIRE  F8  SR 

1.392  r«.0i20  /  -i.am  sTRAiwr  ii  air  10  aw.in  ««.fff  /-«.8m  your  part  t  ais-cs 
YOUR  PO  MlffiER:  4311 


3767  lbs. 
Pts. 


OeiCAL  analysis  for  Heat  I: 


J43674 


C: 

.423 

Ni: 

.373 

Nn: 

1.573 

Cr: 

.195 

P: 

.325 

Hot 

.124 

S: 

.317 

Phi 

Si: 

.333 

B: 

i 

Cu: 

Other 

.2333 

Al: 

J 

zz./^ 
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Halker  Hire  6  Steel  Covany  hereby  certifiee  that  the  ahoae  eatarials  have  been  inspected  and  tasted  in  accordance 
Nitti  the  eethods  srascrilMd  in  the  applicable  specificatiois  and  the  results  ot  sudi  inspection  aad  tests  are  as 
shoMi  above.  For  properties  or  characteristics  tor  tdtich  no  aatheds  ot  inseeactin^  or  testing  are  prescribed  by  said 
speciYications,  the  standard  inspection  and  testlnj  precticss  at  Hsllcer  Hire  I  Steel  Coepany  have  besi  applied.  Based 
open  such  inspection  and  tests  the  above  aitarials  haee  bai  approved  as  tsltillin^  the  reeuireasnts  oF  said  spaciticaticns. 


State  ot  Nichiean/Illinoxs  - 

On  this  AO,  11^,  batore  ae,  a  Itetary  Public  in  and  For  said  state  and  coaity,  aarsonaily 

appearw  the  above  ano,  boMR  duly  saom  accordine  to  Ian,  did  depose  and  dnosa  and  say  that  am  is  duly  authoriao  a 
execute  the  torenoinp  certificate  on  behalf  of  Hsilcar  «re  and  Steel  Cosnany  ana  that  the  ta^  there  in  contained  are 
true  and  cdrrect  to  the  best  of  her/his  knoHleo^,  lafarasticn  and  belief. 


Nonry  Pttiic.  niatccc  Cccch 
ia»  i- -  ..W-.  ■. 
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FORM  ENGINEERING  CCRP. 


December  29,  1989 


CERTIFICATE  OF  CONFORMANCE 


Customer :  PCL  Civil  Constructors 

P  O  Box  2270 

Truth  or  Consequences,  NM  87901 

Project!  Cuchillo  Dam  Project 

Purchase  Order;  No-  P-37020 

Williams  S/0  51750 


This  is  to  certify  that  the  material  supplied  on  the  above 
purchase  order  no.  P-37020  meets  the  requirements  of  the 
specifications  as  stated.  We  further  certify  that  all  work 
performed  was  done  in  accordance  with  Williams  Form  Engineering 
Corporation  manufacturing  standards. 


Description  of  Material 

Bolts;  l'’-3-l/2  dia.  Williams  S.H.T.  Coil  All  Thread 

Rod  X  15*0”  long.  Conforms  to  ASTM  A-108  and 
ASTM  A  663-82.  Heat  No.  J43674  (copy 
attached ) . 


Grout;  Wil-X-Cement  Grout  in  55  lb  pails.  Conforms 

to  ASTM  C  845-80  and  CRD-C-621- 


Charies  M.  Millei 
Quality  Assurance  Manager 


Williams  Form  Engineering  Corporation 


Bruce  A.  Kesler 

Notary  Public,  Kent  County,  MI 
My  Commission  Expires;  May  2,  1993 
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Contractor's  Blasting  Proposals  &  Information 


r 


f 

1 


ConsirjcJion  Since  I^^Oo 


November  9,  1989 


•  / 1'  ■ 


Serial  Letter  No:  023/02219/7 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 

Attn:  Mr  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACWA7-89-C-0056 
Rio  Grande  Floodway 
T  or  C  Unit,  NM 

Subject;  Blasting  Initation  System  Deviation 
Gentlemen; 

Reference  is  made  to  Section  02219,  Paragraph  7.10,  Item  #3  of  the  contract 
documents  which  states  "Ml  blasting  shall  be  initiated  with  an  approved 
electrical  system  (sequential  timer),  and  controlled  by  use  of  liS  delays". 

?CL  Constructors  proposes  the  use  of  a  non-electrical  initiation  system  for 
our  blasting  operations  which  is  immune  to  extraneous  electricity.  The  system 
v/ill  employ  a  self  contained  plastic  tube  containing  reactive  materials 
that  transfiit  firing  signals  to  various  surface  and  in-hole  MS  delays.  This 
proposal  is  made  to  increase  the  safety  of  our  employees  at  the  project  site 
as  a  non-electrical  system  can  not  be  initiated  by  high  frequency  radio 
transmissions,  or  stray  electrical  energy,  flame,  friction  or  impact  found 
in  normal  conditions.  Manufacturers  literature  for  a  typical  non-electrical 
system  is  enclosed  for  your  review. 

Tois  proposal  is  submitted  at  no  additional  cost  to  the  government. 


Project  Engineer 
TRO : deo 
enclosure 


icx  Z270  ,  Truih  or  Conseaucnces .  M.J!.  S79CI  Telephone  505-743-7E34  Racitifax  505-74 
■-\N  KOr.AL  O^T'OKnjMT'i  e.Mf'LON'EK' 
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Ensign-Bickford 


-NONEt 

TECHNICAL  BULLETIN 

Primadets® 

NOISELESS 
TRUNKLINE 
DELAYS  (NTD) 
LONG  LEAD 
HD  NONEL® 
PRIMADETS® 
(LLHD) 

BLASTING  PRODUCTS  DIVISION 

T[fc<s 

Ensign  -Bickford 


TOTAL  NONELECTRIC 
SEQUENTIAL  BLAST  INITIATION 
FOR  USE  IN  ALL  SURFACE 
BLASTING  APPLICATIONS 


A  NONELECTRIC  DELAY  SYSTEM 
SUITED  FOR  SURFACE  COAL 
MINING,  QUARRIES.  OPEN  PIT 
MINES  AND  CONSTRUCTION 

The  Total  Nonel*  System  serves  as  an 
excellent  surface  trunkline  and  down¬ 
line  Initiation  system  for  the  following 
reasons: 


Safe  Factory  assemdiy  of  Nonel 
components  is  safer  than  field  cutting 
and  splicing  of  initiation  components. 
Nonel  tube  can  not  be  initiated  by 
high  frequency  radio  transmissions, 
static  or  stray  electrical  energy,  flame, 
friction,  or  impact  found  in  normal 
mining  conditions.  Howeier.  blasting 
caps  are  far  more  sensitive  to  these 
conditions. 


Slmpla-Flaxlbie  Nonel  components, 
both  the  NTD  and  the  LLHD  Nonel 
Primadets*  are  factory  assembled 
They  car,  be  readily  and  simply 
connected  to  accommodate  both  ba¬ 
sic  and  complex  blast  initiation 
patterns  without  complex  circuitry. 


Noit-eiectiic  Requires  no  kr^iwledge 
of  electric  circuitry.  Completely  non¬ 
electric — no  need  to  instruct  blasters 
on  intricacies  of  electric  circuits.  No 
need  for  elaborate  training  and  retrain¬ 
ing  of  blasters.  This  is  the  simplest 
system  available  for  applications  re¬ 
quiring  unlimited  sequential  delays. 


Nolaeleoa  The  Nonel  initiation  system 
is  quiet.  The  signal  moving  through 
an  initiated  tube  is  so  quiet  that  it  can 
be  called  Noiseless. 


EcofMinlcal  The  Nonel  system  allows 
for  a  reduced  inventory  resulting  from 
the  elimination  of  stocking  various 
lengths  of  a  complete  delay  senes 


NOISELESS  TRUNKUNE  DELAY 


LONG  LEAD  H.D.  NONEL 
PRIMADET 
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NOISELESS  TRUNKUNE  DELAYS 
WITH  BUNCH  BLOCKS 


LONG  LEAD  HD  NONEL 
PRIMADETS 


DESCRIPTION  OF  SYSTEM 
COMPONENTS 

None!  Primadets  are  nonelectric  blast¬ 
ing  caps  using  Nonel  tube  as  a  lead. 


NTD  units  with  Bunch  Blocks  and 
LLHD  Nonels  are  Nonel  Primadets 
whose  lengths,  delay  times  and  hard¬ 
ware  are  suited  for  use  as  trunklines 
and  downlines  to  inhole  delays  for  sur¬ 
face  blasting.  The  NTD  and  LLHD 
units  are  factory  assembled  with  5  and 
3  components  respectfully. 


Both  the  NTD  and  LLHD  Nonel  Pri- 
madels  incorporate  the  Nonel  tube 
which  transmits  a  noiseless  initiation 
signal  from  the  initiation  end  to  the  de¬ 
lay  in  the  output  end.  Reactive  material 
on  the  inside  of  the  tube  propagates 
at  6000  feet  per  second. 


The  blasting  cap  has  an  integral  milli¬ 
second  (MS)  delay  element  which 
initiates  LLHD  downlines  and  outgoing 
NTD's. 


The  blasting  cap  has  an  integral  milli¬ 
second  delay  element.  The  cap  will 
initiate  all  commercially  available  cast 
boosters  and  other  cap  sensitive 
explosives.  . 


A  delay  tag  indicates  the  millisecond 
end  to  end  delay  time.  The  tag  is  lo¬ 
cated  just  below  the  water  tight 
ultrasonic  seal  at  the  end  of  the  Nonel 


The  Bunch  Block  connector  is  made  of  LLHD  Nonel  Primadets  utilize  the  same 
durable  plastic  and  is  designed  to  Nonel  tube  used  for  NTD’s,  however 

hook  up  LLHD  downlines  and  outgoing  they  have  an  added  amount  of  abra- 

NTD's.  Sion  resistant  plastic.  Tensile  strength 

is  also  increased  by  this  additional 
plastic.  The  LLHD  tube  has  adequate 
physical  properties  to  be  used  in  all 
mining  environments. 


“J"  Hook*,  an  inert  moveable  fitting  at 
the  initiation  end  of  the  NTD  for  quick 
reliable  connection  to  Primacord 
downlines. 


•NOTE:  The  "J"  Hook  is  used  only 

when  the  NTD  is  to  be  initiated 
by  Primacord*  See  separate 
bulletin  on  Noiseless  Trunkline 
Delays.  Nonel  will  not  initiate 
another  Nonel  Line  through  a 
"J"  Hook, 
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PRIMER  ASSEMBUES 

In  all  cases  the  LLHD  Nonel  Primadet 
of  appropriate  delay  period  is  inserted 
into  a  booster.  Any  cap  sensitive 
booster  can  be  used  as  the  Nonel  tube 
emits  virtually  no  side  energy  The 
primer  on  the  top  of  the  explosive  col¬ 
umn  would  be  assembled  as  shown  in 
Figure  1 . 


Cast  boosters  initiated  with  a  blasting 
cap  provide  more  energy  from  the 
end  opposite  the  cap  well  due  to  the 
position  of  the  cap  and  slight  mass  dif¬ 
ference  of  the  cast  explosive  on  that 
end  The  primer  on  the  bottom  of  the 
column  would  be  assembled  as  shown 
in  Figure  2. 


With  a  soft  package  booster,  the  Nonel 
lead  can  be  halt-hitched  or  taped 
around  the  cartridge  with  the  Primadet 
inserted  fully  into  the  base  of  the 
booster  (Figure  3). 


When  using  paper  cartridge  boosters, 
it  is  best  to  tape  the  Nonel  lead  to 
the  booster  so  if  the  assembly  needs 
to  be  pulled  from  the  hole,  it  will  not 
hang  up  (Figure  4). 


LOADING  PROCEDURES 


SOUD  COLUMN  LOADED  HOLES 

1.  An  LLHD  Nonel  Primadet/pnmer 
assembly  is  lowered  into  the  bore¬ 
hole  and  the  end  of  the  Nonel  tube 
is  secured  at  the  collar. 

2.  Explosive  material  is  loaded  into 
the  borehole. 

3.  A  second  LLHD  primer  assembly 
is  lowered  to  the  top  of  the  explo¬ 
sive  column. 

A  Primacord  upline  may  be  used  when 
loading  wet  bag  material.  Place  the 
Nonel  Primadet  into  the  cap  well  of  the 
primer:  tape  the  Nonel  tube  to  the 
outside  of  the  primer:  and  run  the  up¬ 
line  through  the  primer  as  shown  in 
Figure  6. 


Figure  5 

LLHD  OcuMilines — 


#8  delay  (200  msec)- 
20' LLHD  Nonel 
Primaaet/pnmer 
assemoiy 


#7  delay  (175  msec)- 
40'  LLHD  Nonel 
Pnmaoet/pnmer 
assemoly 

Lead  lengtns  and 
delay  times  sfxiwn 
seme  as  examples 


DECK  LOADED  HOLES 

1 .  An  LLHD  Nonel  Primadet/pnmer 
assembly  is  lowered  into  the  bore¬ 
hole  and  the  end  of  the  None)  tube 
is  secured  at  the  collar. 

2.  The  explosive  material  is  loaded 
into  the  borehole. 

3.  If  the  bottom  charge  is  to  be  dou¬ 
ble  primed,  then  a  second  LLHD 
Nonel  Primadet/primer  assembly 
of  the  same  delay  is  lowered  to 
the  top  of  the  explosive  charge 

4.  Stemming  material  for  decking  is 
loaded. 

5.  The  above  procedure  is  then  re¬ 
peated  until  the  appropriate 
amount  of  decks  are  completed. 


Figure? 


#7  delay  (175  m 
20' LLHO  Nonel 
Pnmadel/piimer 
assemUy 


#7  delay  (175 
30' LLHO 


mwc)- 


#6delay(200niaec)- 

aCULHO 


#8  delay  (200  msec) 
60'tLHO 


h#jKING  UP  THE  SYSTEM 


DELAY  JUNCTION 

The  system  in  its  simplest  form  has 
one  or  two  LLHD  Nonel  Primadets 
down  the  hole,  and  one  incoming  and 
one  or  two  outgoing  NTD's  (Rgure  8). 


The  two  Nonel  tube  ends  of  the  out¬ 
going  NTD's  and  the  two  LLHD  Nonel 
tuKo  ends  are  placed  info  the  Bunch 
£  .  (Figure  10).  After  the  four  outgo¬ 

ing  Nonel  tubes  have  been  placed 
against  the  blasting  cap  in  the  Bunch 
Block  snap  the  lid  of  the  block  closed 
(Figure  11). 

When  the  hook-up  Is  complete,  place 
the  assembly  on  the  ground  so  the 
outgoing  NTD  tubes  do  not  double 
back  over  or  near  the  block.  Cover  the 
assembly  with  stemming  material  to 
minimize  the  noise  from  the  blasting 
cap  and  to  insure  that  the  outgoing 
NTD  tubes  are  not  close  enough  to  the 
Bunch  Block  to  cause  the  tube  to  be 
damaged  or  cut  off  prior  to  initiation. 


APPLICATIONS— DELAY  PATTERNS 

The  Nonel  System  Is  best  suited  for 
those  applications  which  require  more 
delay  intervals  due  to  vibration  limita¬ 
tions  and  cannot  have  detonating  cord 
trunklines  because  of  overpressure 
(air  blast)  restrictions.  It  is  common  to 
design  blasts  requiring  100  or  more 
separate  charges  to  be  detonated  with 
no  less  than  8  milliseconds  between 
the  charges.  LLHD  Nonel  Primadets 
provide  an  unlimited  number  of  con¬ 
stant.  precise  delay  intervals  when 
used  with  Nonel  NTD's. 

SEPARATE  CHARGE  FIRING- 
SAME  DELAY  EACH  HOLE 

A  blast  consisting  of  a  single  charge 
per  hole  normally  has  the  same  LLHD 
Nonel  Primadet  delay  period  in  every 
hole.  In  some  cases,  the  next  higher 
delay  period  may  be  placed  at  the  top 
of  the  column  charge.  Surface  delay 
combinations  of  MS42  or  MS25  and 
MSI  7  NTD's  as  shown  by  Figures  12 
and  13  provide  for  two  important 
functions: 

1 .  The  actual  detonation  time  of  the 
blasthole  is  greater  than  the  sur¬ 
face  activation  time.  Therefore,  the 
risk  of  cutoff  downlines  or  trunklines 
due  to  ground  movement  is 
minimized. 

2.  Blastholes  detonate  with  a  mini¬ 
mum  of  an  8  millisecond  interval. 

An  unlimited  number  of  delays 
can  be  created  with  the  proper  se¬ 
lection  of  surface  delay  times  and 
patterns. 


VIBRATION  CONTROL 

In  Rgure  15  an  echelon  pattern  is 
shown  using  100MS  NTD's  across  the 
front  with  1 7MS  on  a  diagonal.  There 
are  4  decks  shown  per  hole  without 
duplicating  inside  8  milliseconds  for  3 
rows.  Up  to  8  decks  can  be  fired 
maintaining  8  millisecond  minimum 
interval  in  a  Three  Row  Pattern.  To  de¬ 
termine  the  surface  delay  across  the 
front  to  accomrrxxJate  a  specific 
number  of  deck  charges  simply  multi¬ 
ply  the  desired  number  of  decks  times 
25MS. 

For  example:  six  separate  charged 
decks  would  require  6  x  2SMS  or 
150  MS  minimum  across  the  front. 
Always  use  17MS  NTD's  straight  back 
or  on  the  diagonal  (Figure  15). 
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AY  TIMES  AND  PACKAGING 


PACKAGING 

Length  (ft.)  Units/case  Weight/case  (lbs.) 


20 

200 

39 

30 

150 

41 

40 

125 

44 

50 

100 

47 

)0 

100 

49 

Co«d  dimensions  24'  x 

ir  X  .12* 

80' 

50 

41 

100' 

50 

46 

120' 

50 

52 

Case  dimensions  22’/2'  x  KT  x  20* 
'Each  unit  comes  on  a  4*  x  3'  spool. 


NOISELESS  TRUNKUNE  DELAYS 
DELAY  TIMES  AVAILABLE 


Tune  (milliseconds) 

Length  (ft.) 

Bunch  Block 

PACKAGING 

Color 

Length  (ft) 

Units/case 

Instant 

12-20 

Black 

12 

300 

5 

30-40 

Slack 

20 

ISO 

9 

50-60 

Green 

30 

150 

17 

12-20-30-40-50^ 

Wlow 

40 

125 

25 

12-20-30-40-50^ 

Red 

50 

100 

42 

12-20-30-40-50-60 

White 

60 

IX 

-  100 

30-50-60 

Biack 

'  .00 

50 

Slack 

1  Case  diniensions  24*  x  ir 

Weight/case  (lbs.; 


X  ir 
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IMPORTANT  INSTRUCTIONS 

'  Use  only  fact|^  assembled  units 
•Do  riot  attempt  to  field-s^fce  NorieT^ 


Never  splice  Nonel,Ute  to  None|  tuj^  1 
as  it  will  rxjt  ihitiateltMlt^  Hot  tnm^ 
ultrasonic  se^s'frwrTjhe  ju^  s[n^ 
•the  entrance  of  moisture  rntd'the'*tube^ 
‘may  i^use  mjsfirei.^y^-?s^^^^j 

Never  drive  any  vehicles  over  Ngrwl  ^ 
tube.  Ruptunng  o'r  dairaging  the%be 


INITIATING  THE  NOISELESS 
TRUNKUNE  SYSTEM 

The  primary  initiating  devices  for  the 
trunkline  are  (1)  Nonel  Noiseless  Lead- 
in  Lines.  (2)  electric  blasting  caps, 
and  (3)  cap  and  safety  fuse  assem¬ 
blies.  Never  attach  a  blasting  cap  for 
the  purpose  of  initiating  a  blast  until 
everything  and  everybody  are  in  a  safe 
area. 

Make  the  primary  initiating  device 
attachment  the  very  last  step  in  ready¬ 
ing  the  blast.  Attachment  of  the  pri¬ 
mary  initiating  device  should  be  made 
to  the  first  hole  to  fire  in  the  blast.  This 
hole  fires  which  in  turn  fires  outgoing 
noiseless  trunklines. 


DISCLAIMERS 

ATTENTION 

The  information  and  recommendations 
described  in  this  bulletin  cannot 
possibly  cover  every  application  of  the 
product  or  variation  of  conditions 
under  which  the  product  is  used.  The 
recommendations  herein  are  based 
on  the  manufacturer's  experiences,  re¬ 
search,  and  testing.  They  are  believed 
to  be  accurate,  but  no  warranties  are 
made,  expressed  or  implied.  Also, 
the  specifications  contained  herein  are 
all  nominals  which  represent  our  cur¬ 
rent  production.  The  product  described 
may  be  subject  to  change.  Please  feel 
free  to  contact  the  Ensign-Bickford 
Company  for  verifications. 

NO  WARRANTIES  OR  LIABILITIES 
The  product  described  herein  is  sold 
■'as  is "  and  without  any  warranty  or 
guarantee,  express  or  implied,  arising 
by  law  or  otherwise,  including  without 
limitation  any  warranty  of  merchanta¬ 
bility  or  fitness  for  any  purpose.  Buyer 
and  user  agree  further  to  release  and 
discharge  seller  from  any  and  all 
liabilities  whatsoever  arising  out  of 
the  purchase  or  use  of  any  product 
described  herein  whether  or  not 
such  liability  is  occasioned  by  seller  's 
negligence  or  based  upon  strict 
products  liability  or  upon  principles  of 
indemnity  or  contribution. 

Nonet  Primadets  are  manufactured 
under  U.S.  Patent  #3.590.739.  U.S. 
Patent  #3.125,024  and  other  patents 
pending. 


£nsign-0ickforcl 


Simsbury,  Connecticut  06070 
Ensign-Bickford  Sales  Offices: 

660  Hopmeadow  Street 
Simsbury,  CT  06070 
203/656-4411 

Post  Office  Box  97 
Louviers.  CO  80131 
303/798-8625 

501 1  Washington  Avenue 
Evansville.  IN  47715 
812/476-1329 

Post  Office  Box  322 
Wexford,  PA  15090 
412/935-5712 

5036  Snapfinger  Woods  Drive 
Decatur,  GA  30035 
404/987-1000 


The  words  Pnmacord*.  HD  Pnmaiine*.  RX 
Primelmee.  Oeiecord*.  E-Cord*.  PO-Coro*. 
Stnp  Mine  Soeciai*.  Reinforced  Pnmacord*. 
Pnmadel*.  and  Pnmaiine*.  are  registered 
irademarK  names  and  are  Ihe  sole  progeny  of 
The  Enaign-BicXIord  Company 
Nonel*  IS  a  trademark  of  Nitro  Nobet  AS  ot 
Gynorp.  Sweden 

•  taaa  CoprngK'nieEnsign-BcklafdComDiiw 


3000  -  8/84  #107- A 
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PCL  CIVIL  CONSTRUCTORS,  INC. 

Construction  Since  1906 


December  1,  1989 


Serial  Letter  No.:  052/02219/7 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Blasting  and  Explosive  Materials 

Gentlemen: 

Reference  is  made  to  Technical  Provision  02219/7,  and  specifically  your  serial 
letter  number  13,  in  which  the  Contracting  Officer  addressed  his  concerns 
regarding  the  transportation,  storage,  and  use  of  explosive  products  on  the 
project  site.  Enclosed  please  find  four  (4)  copies  of  PCL  Civil  Constructors 
General  Blast  Plan  which  was  prepared  by  our  subcontractor,  McCaw  Drilling  (USA) 
Inc.  The  General  Blast  Plan  includes  the  resumes  of  the  blasting  supervisors, 
locations,  dimensions,  applicable  distances,  and  security  features  of  the  storage 
magazines,  as  well  as  other  pertinent  aspects  of  the  blasting  operations.  The 
Job  Hazard  Analysis  for  blasting  and  rock  excavation  has  been  previously 
submitted  under  PCL  Civil  Constructors  serial  letter  number 
047/01420/EM385/Appendix  Y. 

I  trust  the  enclosed  information  will  adequately  address  the  Contracting 
Officer's  concerns  and  subsequently  grant  written  permission  to  allow  explosive 
products  to  be  transported  onto  the  project  site. 


Thomas  R.  O'Donnell 
Project  Engineer 


TR0:deo 

enclosure 


?.o. 


tox  2270. 


Tru:h  or  Conxcquxneti .  K.! 

•AN  EQUAL 
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Txltphont  50S-743-7834 
JNITV  EMPLOYER- 


SOJ-743-7836 


AW'S  DRILLING  <I3SA), 
CLCHILLO  DAM  PROJEC 

BLASTING  PROPOSAL 

NOVEMBER,  1989 


TABLE  OF  CONTEMTS 

DESCRIPTIOM  SECTION 

GENERAL  PROCEDURES .  1 

INITIATION  SYSTEM .  2 

PRE-SPLIT .  3 

PRODUCTION  .  4 

SAFETY  .  5 

RESUMES  AND  QUALIFICATIONS  OF  BLASTERS . APPENDIX  A 

TECHNICAL  SPECIFICATION  SHEETS . APPENDIX  B 

MAGAZINE  LOCATION  AND  SPECIFICATIONS . APPENDIX  C 

COPY  OF  BLASTING  REPORT . APPENDIIX  D 


G-12 


GENERAL  PROCEDURE 


1.  All  blasting  will  be  done  by  experienced  and  competent  personnel  employed 
by  McCaw's  Drilling  (USA),  Inc.  Technical  assistance  will  be  supplied  by: 

a.  W.H.  Burt  Explosives,  Inc. 

P.O.  Box  850 

Moab,  UT  84532 

b.  Ireco,  Incorporated 
Grand  Junction,  Colorado 

2.  Resumes  and  qualifications  of  the  individuals  who  will  be  responsible  for 
the  blasting  operations  are  presented  in  Appendix  A.  High  explosives, 
blasting  agents,  detonators  and  accessories  will  be  supplied  by  W.H.  Burt 
Explosives,  Inc.  Moab,  Utah.  Technical  Specifications  sheets  for  the 
explosives  products  that  we  anticipate  utilizing  on  this  project  are 
attached  (Appendix  B) . 

3.  The  e.xplosives  will  be  stored  at  a  magazine  location  near  the  jobsite  that 
will  be  selected  to  comply  with  all  Local,  State  and  Federal  laws  as  well 
as  the  United  States  Army  Corps  of  Engineers  .Manual  EM  385.1.1,  Section 
25. A. 19.  Magazines  for  storing  e.xplosives  will  be  provided  by  W.H.  Burt 
Explosives,  Inc.  The  magazines  have  been  federally  inspected  and  meet  the 
standards  of  the  Bureau  of  Alcohol,  Tobacco  and  Firearms  as  outlined  in 
27  CFR  55,  Subpart  K.  The  e.xplosives  will  be  transported  from  the 
magazines  to  the  blast  site  in  a  vehicle  that  meets  the  standards  and 
specifications  required  by  Local,  State  and  Federal  and  United  States  Army- 
Corps  of  Engineers  Rules  and  Regulations.  The  magazine  locations  and 
dimensions  are  presented  in  Appendix  C. 

4.  The  explosives  products  that  we  anticipate  using  on  this  project  are  as 
follows : 

a .  Ireco  High  Explosives 

(i)  Unigel  2"  .X  8" 

(ii)  Unimax  2"  X  16" 

(iii)  Iresplit  D  7/8"  X  24" 

b.  Enqisn  Bickford  Products 

(i)  MS  .N'onel  Primadets 

(ii)  MS  Surface  Connectors 

(iii)  E-Cord  (35  grains  per  foot) 

c.  Blasting  Agent.- 

(i)  Burtmix  11  (.Ammonium  Nitrate/Fuel  Oil  Mixture) 

5.  Our  firm  will  be  submitting  detailed  blasting  reports  for  each  blast  per 
Section  7. 2. 1.5  and  Section  7.6  of  the  Contract  Documents.  A  copy  of  *'he 
proposed  shot  report  form  is  presented  in  Appendix  D. 
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McCaw’s  Criliing  ;"SA.r  In 
electric  init lac icn  ayscer.  cc 
Ncnel  sy3taiT>.  we  will  eicnina 
connor.ly  caused  by  sxt-raneous 
ether  than  the  N'cnel  syater). 
by  high  frequency  radio  t 
electrical  energy,  flame,  frt; 
in  a  conatructicn  environment 


None I  tube  cinnet  be  in t 
ansnissioris,  static  or 
ticn,  cr  impact  cn;  mcniy 


Technical  Deacription 


Appearance  . 

Dimensions . . 


Powder  Weight . 

Detonation  Velocity 


Plastic  Tube 
0.12  inches  C.D. 

X  0.05  incha  I.D. 

C.l  grains  pei  foot 
6000  feet  per  second 


The  Nonel  plastic  tube  contains  only  one  pound  of  explosives 
material  per  70,000  feet  cf  tube. 
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PRE-SPLIT 


1.  Presplit  holes  will  be  2  1/2"  in  diameter.  The  spacing  of  the  drill  holes 
shall  be  that  which  yields  the  most  satisfactory  results  as  determined  by 
test  blasting  to  be  conducted  on-site  but  in  any  case  shall  not  exceed  30 
inches.  .Mignment  of  the  drill  stem  to  the  specified  angle  of  pitch  shall 
be  accomplished  by  the  use  of  a  "degree  rule"  and/or  plywood  templates. 
The  column  load  for  presplit  holes  shall  be  Iresplit  D  (Appendix  B) .  The 
actual  firing  of  the  pre-split  holes  shall  be  by  one  of  the  following 
methods  as  determined  by  the  site  conditions; 

a.  The  pre-split  holes  are  fired  prior  to  drilling  the  production  and 
buffer  holes. 

b.  The  pre-split  holes  are  fired  concurrent  with  but  prior  to  the 
production  and  buffer  holes  on  a  millisecond  delay  system  as  per 
Section  7. 2. 1.3  of  the  contract  documents. 

c.  Cushion  Blasting  -  where  the  pre-split  are  fired  with  the  general 
blast  holes  but  delayed  to  detonate  after  the  general  blast  holes 
per  Section  7.3  of  the  Contract  Documents. 


G-15 


PHCDirCTICN 
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*.  .^  ^  4-  -5  ^  ^  '  -.  -.rs  ^  V.  -C 


i  -  - 


accuments.  tirm  3ubrri:.t  a  a^tai^ec  prcpcsal 

blasts  after  examination  of  the  test  blast  area  and 

start  of  drilling. 


rss-  wii“ 
r.c  Z■^^."lT^zz 
■he  zsaz 


Ger.eraiiY/ 


guidelines  and  Section 
(a) 


Diaat  aeaign 
^  *"  h  ^ 


i»  -  *  _  3.or.<ir' 


;nc  CO  i  .owing 


iccunents  ; 


tne  contract 

Bcrs  hole  diatneter  will  be  three  inches. 

(b)  Burden  shall  not  exceed  apacing. 

(o)  Spacing  shall  net  exceed  depth  of  the  bore  hcle. 

Cellar  shall  be  adjusted  to  suit  the  field  condi tic.ns , 


\  c  I 


(e;  The  powder  factor  shall  be  that  which  vields  the  best 


results  based  cn  fragmentation,  control 
impact  on  the  finished  lines  and  grades. 


fly 


:.<  anc 


We  will  use  bettem  detonation  cf 
achieved  by  inserting  a  primer  with  a  Ncnel  detonator  at  t 
bottom  of  the  bore  hole  prior  to  leading  the  column  Ica 
Surface  tie-in  will  be  detonating  cord  and  MS  connectors, 
typical  column  load  is  shewn  on  the  sketch  in  Appendix  B. 
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SAFETY 


I 


5  . 


Safety  hAs  always  be^en  a  zzc  pfizr-.zy  :.;r  firr.  ar.i  *a  ara 

proud  of  cur  excellent  safety  record. 

On  this  project  we  wall  be  fo.\lowir,o 
established  by  the  General  Cc.ttractor 

substance  abuse. 

In  addition  to  this  we  will  have  an  orientation  session  with  each 
employee  at  the  tine  cf  hiring  apecif ical iy  tailored  tc  working 

with  explosives. 

The  receiving,  transporting,  handling  and  use  of  explosives  will 
be  in  accordance  with  all  applicable  Local,  State  and  federal 
laws  and  the  United  States  Army  Corps  of  Engineers  Manual  EM  385- 
1-1,  Section  25. A. 19. 

We  request  that  only  those  persons  directly  involved  with  the 
blasting  be  allowed  in  the  blasting  area  during  the  loading  and 
tie-in  of  the  blast.  Prior  to  blasting  a  series  of  signals  will 
be  sounded  on  an  air  horn  attached  tc  a  300  CFM,  120  PSI 
Compressor  as  per  Section  25.J.03  of  the  United  States  Army  Corps 
of  Engineers  Manual  En335-1-1.  The  signals  tc  be  used  will  be 
posted  at  various  locations  around  the  jobsite. 
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RESUME 


PERSONAL  DATA: 
Addreaa : 

Telephone ; 
Marital  Statua : 
Birthdate : 

EXPERIENCE; 

1979  -  1980 

1902  tc  Present: 

M.iJOR  PROJECTS: 


GERALD  R.  MCCA’W 


1707  -  55  Street 
Rocky  Mountain  House,  A3 

545-5347  (Residence/ 


Married 

Bern  in  Nipawin,  Saskatchewan 
August  8,  1958 


Dywidag  Canada  Ltd. 

*  Job  Supervision 

*  Drilling  Procedures 

*  Grouting  Procedures 

Partner  in  McCaw’s  Drilling  i  Blasting  Ltd. 
Held  positions  of  driller,  blaster,  project 
superintendent  and  Northern  Operatiens 
Manager . 

*  Fish  Creek  Sewage  Treatr-.ent  Plant  1962 
Calgary,  Alberta 

Drilling,  installation  and  resting  of 
5e0  anchors. 

*  Deerfoct  Trail  and  Southland  Drive 
Overpass  19311982 

Calgary,  Alberta 

Inata 1 laticn ,  testing  and  grouting 

'  Nipawin,  Hydroelectric  Project  (1984) 

Nipawin,  Saskatchewan 

Drilled  and  prepared  holes  fer  an.chcr 
installatiuon  done  by  Dywidag,  while 
assisting  in  installation  for  spillway. 

'  CPR  Project,  Cana  Construction  (1964) 

Rogers  Pass,  B.C. 

Drilled  and  installed  133  anchors  fc.- 
Vencilation  Shaft. 
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lAJGR  PROJECTS: 

(ccncinued;  ’  Gccdbrind  Ccnetrvi-" iin  (1?35. 

Rogers  Paaa ,  B.C. 

Cr-lled  -and  ir.soallsd  soil  anchor* 
fcr  retaining  walla. 

*  Syncrude  Canada  (1984  -  199S) 

Superinte.ndent  on  a  controlled 
drill /blast  prc^eco  in  Tar  Sands.  Seven 
drills  and  ccnpresacrs  on  site. 
Apcroxir(ated  contract  volume  S  700,000. 

*  Yellowknife,  N.W.T.  <1503  -  1539; 


Operations  Manager  on  numerous 

controlled  blasting  projects  including: 

•  three  majcr  quarry  projects; 

•  two  major  road  building  projects; 

•  four  major  sub-division  projects; 

•  numerous  excavation  projects. 

Approximate  volume  of  rock  work  locked 
after  during  this  period  $  4 ,5QQ , OOQ . 

*  From  1982  to  1535  worked  as  a  blaster  on 
a  number  of  major  pipeline  project* 
throughout  Alberta. 

Helds  valid  blasting  tickets  in  Alberta, 
N'erthwest  Territories  as  well  as  a  Quarry 
Foreman's  Ticket  for  Alberta. 
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KEVIN  JCE 


DATE  OF  BIHTH:  Aiicusc  22,  li-iS 

WORK  HISTORY: 

McCaw'a  Drilling  !USAj,  Inc.  Cctcber  1?86  -  Present. 

Denver,  Colorado 

Responsible  for  blast  design,  receiving,  transporting,  ica.iing 
and  firing  of  explosives  cn  various  constructicn  projects  across 
Canada.  Scope  of  project.?  ranged  from  demolition  projects  in  the 
High  Arctic  (Baffin  Island),  highway  projects  in  British 
Columbia,  Alberta  and  Ontario  and  several  pipeline  projects. 
Types  of  blasting  varied  from  controlled  blasting  as  close  as  ten 
feet  to  sour  ga.s  line.?  under  very  high  pressures  to  large  quarry 
blasts . 

Canadian  Pacific  Railways  1984  -  1985 

Calgary,  Alberta 

Inspectcr  on  the  Roger's  Pass  tunnel  project  in  British  Columbia, 
.^cnitcred  contractors  progress  and  adherenc.e  to  .contract 
specifications  with  particular  emphasis  on  the  drill  and  blast 
operations . 

Lcram  Internaticnal  Ltd.  1583  -  1584 

Calgary,  Alberta 

Employed  as  foreman  cn  two  site  grading  projects  in  the  Dallas- 
Forth  Worth  Area. 

Northern  Construction  Ltd.  1933 

Vancouver,  British  Columbia 

Employed  as  foreman  at  the  Ridley  island  Grain  Terminal  Project 
in  Prince  Rupert,  British  Columbia.  Supervised  excavaticn  crews, 
including  drillers  and  blasters  during  the  site  grading  phase  cf 
the  project. 

Lcram  International  Ltd.  1968  -  1979 

Calgary,  Alberta 

Worked  on  various  large  projects  in  Canada  (up  to  $100  million) 
in  variuos  capacities  -  surveycr,  field  engineer,  foreman  and 
superintendent.  Involved  in  ail  phases  of  blasting  from 
esti.mating  tc  blast  design,  load  and  shoot. 

...  '2 
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CERTIFICATES  HELD: 

Alberta  Blasting  Permit  Number  20162. 

Northwest  Territories  Blasting  Permit  #89-004. 

Diploma  -  Applied  Explcaives  Technology  and  Safety. 
Certificate  of  Training  "TranaportatiOr.  cf  Dangerous  Goods". 
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RESUME 
XEVTM  JCE 


DATE  CF  B:?.TK: 


Aucusc 


.?4a 


WORK  HISTORY; 


McCaw'3  Drill i:\c  CJSA),  Inc. 
Denver/  Colorado 


October  l^St  -  Preser.o 


Responeible  for 
and  firing  cf  expl 
Canada.  Scope  of 
.High  Arctic  (Baf 
Columbia,  Alberta 
Types  cf  blasting 
feet  to  sour  gas 
blasts . 


blast  design,  receiving,  transporting,  1 
osives  cn  varicua  ccnstructicn  projects 
projects  ranged  from  demolition  projects 
fin  Island),  highway  projects  in  5 
and  Ontario  and  several  pipeline  pro 
varied  from  controlled  blasting  as  close 
lines  under  very  high  pressures  to  large 


■lading 
across 
iit  the 

'  *  0  w  B  •  i 

jects • 

as  tlSTi 
quarry 


Cana<^^an  Pacific  Railways  X984  • 

Calgary,  Alberta 


Inspector  on  the  Reger’s  Pass  tunnel  project  in  Eritish  Colunbia* 
Mcnitcred  contractors  progress  and  adherence  to  contract 
specif ioaticr.s  with  particular  emphasis  on  the  drill  and  blast 
operations . 


Lcram  Internaticnal  Ltd. 
Calgary,  Alberta 


1583  -  1584 


Employed  as  forsmar.  cn  twe  site  grading  projects  in  the  Dallas- 

Forth  Worth  Area. 


N'crthern  Construction  Ltd.  1933 
Vancouver,  British  Columbia 

Sr.pl-oyed  as  foreman  at  the  Ridley  Island  Gram  Terminal  Project 
in  Prince  Rupert,  British  Col-imbia.  Supervised  e.xcavaticn  crews, 
including  drillers  and  blasters  during  the  site  grading  phase  cf 
the  project. 


Lcram  International  Ltd.  1963  -  1979 

Calgary,  Alberta 


Worked  on  various 
in  variucs  capaciti 
superintendent . 
estimating  to  blase 


large  projects  in  Canada  (up  to  $1(?C  million) 
es  -  surveyor,  field  engineer,  foreman  and 
Involved  in  all  phases  of  blasting  from 
design,  load  and  sheet. 
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CERTIFICA-TES  HELD: 

Alberta  Blasting  Permit  Munber  2Gi62. 

Northwest  Territories  Blasting  Permit  #39-G04. 

Diplcraa  -  Applied  Explcaivea  Technology  and  Safety. 
Certificate  of  Training  '’Tranaportation  of  Dangerous  Gcods” 
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Certificate  of  Training 

7hK  IS  to  cmulv  th»t 


u/a/  Jc 


1$  1  tntint^  oerson  piitsuKni  lo  Section  /9  3  latibij  cl  the 

rr-nmPQflTAriQN  of  dangerous  goods  regulations 

ana  IS  atiihonzea  ic  serve  as.  or  m  the  caoacity  of 
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....  £!c-TJS-$6 


SMR.OYe« 

CCPKPANy  ^ 


G-30 


APPENDIX  fi 


G-31 


NOV  —  20  —  S«> 


R  .  0  9 


DETACORO« 


Core 

Load 

Tensile 

Strength 

Outside 

Olametar 

Color  and 
Idenllftcatfon 

Intended 

Use 

18gr/(t 

150  lbs 

0.1 42  in 

Yellow  with  one 

Downline. 

3.6  gm/m 

68kg 

3.607  mm 

black  countering 
yam 

Trunkline 

13 


Appllciitlon 

Detacord  win  detonat*  through  stan¬ 
dard  knot  connections  and  will  initiate 
other  detonating  cords.  It  will  initiate 
nitroglycerin-based  explosives  and 
most  other  eap-sensitrve  products.  It  is 
of  less  rugged  construction  than  most 
other  Primacord  products  so  it 
should  be  used  in  less  rigorous  appli¬ 
cations.  Detacord  is  flexible,  easy 
to  handle,  and  readily  ties  and  holds 
knots. 

It  should  be  noted  that  Detacord  may 
not  be  a  reliable  Initiator  of  most  cast 
boosters.  The  manufacturer  of  the 
boosters  should  be  consulted  before 
using  Detacord  in  this  manner. 

Special  Packaging 
Detacord  is  available  in  either  of  two 
typos  of  packages:  two- 1000  foot 
(305  m)  spools  per  shipping  container, 
or  a  1 ,000  foot  (305  m)  spool  in  a 
’'pull-ouf'-type  box.  The  pull-out  box  is 
a  heavy  solid  fiber  carton  vriih  a  s-inch 
(10  cm)  diameter  "knock-out"  section 
which,  when  removed,  exposes  the 
free  end  of  the  Detacord.  The  cord  can 
then  be  withdrawn  from  the  box  by 
simply  pulling  on  the  free  end. 


PsekagIng 

Paeksge8iss  1 

Shipping  Weight 

2-1000  ft  spools 

0.75  x  9.75x105  (in) 

17.0  lbs 

2-305  m  spools 

24.8x24.8x26.7  (cm) 

7.7  ko 

1-1 000  ft  spool 

10.75  x  4.88x11  (in) 

8.5  lbs 

(pull-out) 

1  •305  m  spool 

27.3x12.4  x  28  (cm) 

3.8  kg 

(pull-out) 

f* 
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Eevcnth  Floor  Cro»«road«  Tow«r  Salt  Lah«  City,  Utah  USA  84144  Takphona:  <801)  384,4800  Tala*:  38S3S3 
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IRESPUT^D 

Dynamites  for  Perimeter  Control 


IRESPUT  D  products  are  explosives  desisned  for 
open  pit  or  underground  blasting  operations  twhere 
precision  overbreak  control  is  desM.  When 
with  presplitting  or  perimeter  (smoothwaO)  bluting 
techniques,  IRESPUT  0  produces  straight-Gned, 
smooth-taced  walls  in  reasonably  homogeneous 
rock  formations. 

Advantages 

Product  Variety.  IRECO  offers  IRESPUT  D,  a 
semigclatin  dynamite,  and  IRGSPUT  D>1,  a  low- 
density,  high  ammonium  nitrate  dynamite,  ^th 
are  packaged  in  24-inch  cartiidses  of  various 
diameters. 

Minimized  Rock  Overbreak.  Rock  overbretdt 
behind  the  IRESPUT  blastholes  is  minimised.  This 
results  in  less  unpaid-for  excavation  and  extra 
concrete  being  required. 

Easy  Assembly.  IRESPUT  cartridges  have  con¬ 
necting  sleeves  securely  glued  onto  one  end  of 
each  cartridge. 


Properties 


IRESPUT  Dcartridgss 

onto  each  carMov 


in  case  •  note  the  sleeve 


\  -  1  ■  ■  1  „  1 
i  _  ,  ,  _  _ _ j 

I  - 

i  1 

. .  1 

 ...4 

IRESPUr  U  -  : 

1 

1 

,  1 

i 

1 

)KI>1’1.11  D  1  11  .  A . 

i  ^ 

i  ■■■  i  ' 

!  .  i 

---  -  '  -  --  -  --  -  ■  _ ] 
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IRECO  Incorporated 


P(yZ, 


Packagins 


*Pick*d  to  count 


**  40  b.  OM.  Al  othm  art  SO  b, 


Priming  and  Loading 

Th«  paptr  sleeve  connector  enables  couplmg  of  each  IRESPUT  D  or  D-1  cartridse  into  a  eontinuoua  explosive 
eolunuL  For  loecEng  into  vertical  holes  the  column  It  lowered  into  the  borehole  by  a  detonating  cord  downline.  The 
detonating  cord  it  commonly  half-hitehcd  or  taped  tightly  around  the  first  cartridge  in  the  borehole.  At 
approximately  six-foot  intervab,  the  detonating  cord  should  be  secured  to  the  column  of  explosive  to  it  remains  in 
close  corttaet  to  ensure  propagation  of  the  entire  column.  IRESPUT  D  has  good  water  resistance.  IRESPUT  D- 1 
should  iMt  Im  exposed  to  oth«  than  minor  amounts  of  borehole  water. 

For  horizontal  holet  the  cartridges  arc  connected  by  the  sleeves  and  primed  with  a  separate  cartridge  of 
larger-diamctcr  dynamite.  Cord  ie  not  ordinarily  used  in  horizontal  applications  unless  the  column  consists  of 
more  than  3  IRESPUT  cartridges. 


Transportation,  Storage  and  Handling 

Stock  should  be  rotated.  Avoid  using  new  materials  before  the  old.  For  recommended  good  practices  in 
transporting,  storing,  handling,  and  using  this  product,  ms  the  Booklet  "Prevention  of  Accidents  in  the  Use  of 
ExplMive  Materials"  packed  inside  each  ease,  «id  the  ^cty  Library  publications  of  the  Institute  of  Makers  of 
Explosives. 

The  IRESPUT  D  and  Dl  arc  classified  as  High  Explosives  and  must  be  transported,  stored,  handled,  and  used  in 
conformity  with  all  appBeable  Federal,  state,  and  local  laws  and  regulations. 


4 

4> 


Product  Disclaimer 

BtECO  dbeWm*  wiy  wsmnlies  wilt)  mptet  W  thit  preduel.  Ih«  Mftly  qr  wHaWlv  er  the  rcwHi  to  be  ebttined,  imhethtT  cxprtM  « 

bnpM,  WCLUOINO  WITHOUT  UMITATKDN,  ANY  WKJEO  WAWtANTY  Of  MEPCHANTABIUTY  OR  FITNESS  FOR  A 
FARTKUUR  FURPOK  AND/OR  ANY  OTHER  WARRANTY,  guycf*  end  uecre  eeeume  el  rieh,  reepentibSty  end  Maty  wheieeever 
frem.eny  end  el  tnhtriie  (Induang  deeib).  tense,  er  dMeget  to  peieene  or  preperty  erieine  !rcm  the  uee  e(  the  preduct  Undn  re 
cbcumetencee  ehel  IRECO  be  leble>Qfmeeiel,ten«eeuiwtielefli>cidentel  dernier  ter  enttcipatedpreUe. 
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UNIGEL* 

Semigelatin  Dynamite 


UNIGEL  was  spKificaOy  (fev«lop«d  for  afl-purpos« 
blastins  applicatiorj,  ii^dlng  undcrsround  and 
surfact  mining.  It  replaces  more  expensive 
Bpecialty.grade  dyrtamites  that  offer  varyins  energy 
v^ues  with  each  grade.  UNIG&  has  excellent 
uniformity  o(  mixture  and  plasticity,  wiS  perform 
satisfactonly  under  moderate  water  pressure,  and 
is  an  exceOent  primer  for  ANFO. 


Advantages 

Universal  Blastliig  Applicatfona.  UNIGEL  is  a 
single  explosive  grade  for  universal  blasting  appU* 
cations,  which  simplifies  inventory  requirements. 

Fumes.  Aflerblast  fumes  and  smoke  are  at  a 
minimum. 

Cost-Saving.  UNIGEL  provides  excellent  per¬ 
formance  for  less  cost  per  cubic  yard. 


Properties 


Characteristics 


Water  Resistance 
Fume  Class 
Sensitivity  Restriction 


Good 

MEl 

As  with  all  dynamitss,  wM  side-initiate  when  In  contact  with 
detonating  eosd  o(  any  corefoed. 
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IRECO  Incorporated 


^-15 


Packaging 


.  This  table  shows  some  ot  the  cartndse  sizes  » 

^^-  ■■^■•  ;^••■  v/c;^;•  ■Diarnel«*  Length.^  i,-  .  . 

^  v'-; (inehtt^  ■ 


■.n.  iw*'  ;'q 

r'  V  vf*.- .  •'ll  ■ 

rrl  i 


Notes: 


1.  The  above  is  for  count  information  only.  Some  sizes  are  non  standard  (i.e.  produced  only  to  special  order),  and 
may  involve  a  surcharge. 

2.  Other  sizes  are  available,  including  king-size  (to  24'  length),  large  diameter  tube  shells,  and  E)OT-23G  shells 
having  a  minimum  diarrwter  o(  4*. 


Transportation,  Storage  and  Handling 

UNICEL  has  a  O.O-T.  classification  as  a  High  Explosive  Class  A  and  must  be  transported,  stored  and  handled  in 
conformity  with  applicable  federal,  atate  arid  local  laws. 

Refer  to  IME  Safety  Ubraiy  Publications  for  information  on  proper  explosives  usage. 


Product  Dtedaimcr 

OIECOateWm«vwamittlss«M«raaeciietNsaradiiet,llNtrfityeriiMbaiylh*n«r,erllNrtsiilis<ebaebtiifwd.whtfh«r«>pr«asor 
kssSsA  ttCLUOINO  WrrHOUT  LMTATIOtl.  ANY  »«UEO  WARRANTY  OP  MDtCHANTAIILnY  OR  FiTNESS  FOR  A 
FARTICULAR  FURFOSe  AND/OR  ANY  OTHER  warranty,  ftaifn  «id  iwrt  MMnw  si  iM,  fessensMily  Md  bbaiy  whMNvsr 
i/em  any  snd  al  inMM  iMudhi  Suih),  (msm,  or  Sums  is  psitent  sr  sreswty  sitsini  from  ttis  ust  at  this  product.  Undsr  no 
clrci)rii*tsnc«sdiiig>ECOhiiablslerspiklsl.eensseMsnitilesliidde>iwldswi|ssasfatswifctpswdpreSis. 
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ElQv4oth  Floor  Cro*$roadt  Tower  Soil  Lake  City.  Utah  USA  84144  Telephone;  (801)  364-48(X}  Telex;  38-83S3 

Ul'  hJ 

EXTRA  GELATIN 
Gelatin  Explosives 


EXTRA  GELATIN  explosives  differ  from  r^lar 
selatin  explosives  in  that  part  of  the  sensitizer  is 
replaced  during  manufacture  by  ammonium 
nitrate.  Grade  for  grade,  Extra  Gelatin  is  more 
economical  yet  equivalent  in  weight  strength,  and 
only  slightly  less  water  resistant  than  straight 
gelatin  explosives.  Its  gelatin  consister^  makes 
tamping  easy,  and  it  is  sufficiently  cohesive  for  use 
in  bading  driU  holes  with  an  upward  slant.  IRECO 
Extra  Gelatin  Is  available  in  marked  strengths  of 
40%,  60%  and  75%. 

Advantages 

Economy.  Extra  Gelatins  maintain  many  of  the 
superior  qualities  of  a  straight  gelatin,  at  a  lower 
cost. 

Fume  Class  1.  AQ  strengths  meet  IME  Fume  Class 
1,  making  them  suitable  for  most  underground 
mining  conditions. 

High  Detonation  Rate.  IRECO  Extra  Gelatins 
provide  excellent  results  in  those  appibations 
where  a  high  detonation  velocity  is  called  for. 

Excellent  Water  Resistance. 
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IRECO  Incorporated 


Packagins  . 

Cartridsc  count  renge  per  50  lb.  case: 


£J^4£^  Gc «p^  2-  ; 


NOTES: 

1.  The  above  i$  for  count  in/ormation  only.  Some  siees  are  non-etandard  (i.e.  produced  only  to  special  order),  and 
may  involve  a  sureharse. 

2.  Other  sizes  are  available,  ktdudmg  king-size  (to  24'kmgth},  and  DOT -23G  shells  having  a  minimum  diameter  of 

4'. 


Transportation,  Storago  and  Handling 

Extra  gelatin  explosives  are  classified  as  high  explo^ves.  Class  A,  and  must  be  transported,  stored,  handled, 
and  used  in  conformity  with  applicable  Federal,  state  and  local  Iom  and  regulations. 

Refer  to  IME  Safety  Library  Publications  for  information  on  proper  explosives  usage. 


Product  Disclaimer 

ntECO  eiidsim  any  warrantiet  with  ratpoet  to  ihii  proAiet,  iht  safety  or  wltaMHy  theieot,  or  the  rasuht  le  bt  obtained,  whettMT  exprtss  or 
bnpliui,  INCLUDING  WITHOUT  LIMITATION.  ANY  IMPUED  WARRANTY  OF  MERCHANTABILITY  OR  FITNESS  FOR  A 
particular  purpose  ANO/OR  any  other  warranty.  Buyers  and  utert  assume  all  rlik,  lesponsiWity  and  KaMity  whataoever 
from  any  and  aO  inluriM  fmcludini  death),  loaies,  or  damages  to  persona  or  property  arising  hem  the  ust  of  this  product.  Under  no 
clrcumsianctt  shot  IRECO  be  liable  for  special,  eonseeucniW  or  Incidental  damages  or  for  niiieipalsd  profits. 
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UNIMAX^ 

Extra  Gelatin  Dynamite 


UNIMAX  is  a  nitroglycerin-sensitized  extra  geiattn 
designed  as  a  primer  for  insensitive  biasting  agents 
or  for  use  alone  in  extremely  wet  conditions  where 
a  high  density  product  with  high  energy  may  be 
required.  UNIMAX  has  been  formulated  to  give 
consistently  high  detonation  velocity.  It  is  a  less 
expensive  product  than  the  regular  gelatins,  but 
has  only  slightly  less  water  resistance. 


Advantages 

Universal  Blasting  Applications.  UNIMAX  is  an 
excellent  choice  for  use  in  difficult  water  condi¬ 
tions,  including  moderate  pressures  and  potential 
dead-pressing  situations.  It  also  is  an  exceilent 
primer  for  ANFO  or  other  blasting  agents. 

Fumes.  Afterbiast  fumes  and  smoke  are  at  a 
minimum. 

Cost-Saving.  UNIMAX  provides  excellent  per¬ 
formance  for  less  cost  per  cubic  yard  of  broken 
rock  than  the  NG  gelatin  explosives. 


Properties 


Characteristics 

Fume  Class  IME  1 

Water  Resistance  Excellent 


0-01A-05-88-2K 
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Packaging 

UNIMAX  is  packaged  in  orange  paper  shells. 
s  v  Cartridge  Size 


Nominal  Cartridge 
Count  per  SO  lb.  C^__ 

185-199  ' 

141-153  ; 

120-130  -  '  - 
98-105  V. 

-68-74  v  v  t  -.' 
,.?J8-54 


3741 


_ _  _  , 

*19^1  'U 

—  12-13  ...  - 


-.-  V.i 


■-  1 


r.'  , 


NOTES: 


1.  The  above  is  for  count  information  only.  Some  sizes  are  non-standard  ( i.e.  produced  only  to  special  order),  and 
may  involve  a  surcharge. 

2.  Other  sizes  are  available,  including  king-size  (to  24'  length),  large  diamater  tube  shells,  and  DOT-23G  shell 
having  a  minimum  diameter  of  4'. 


Transportation,  Storage  and  Handling 

UNIMAX  has  a  D.O.T.  classifications  as  a  High  Explosive  Class  A  and  must  be  transported,  stored  and  handled  in 
conformity  with  applicable  federal,  state  and  local  laws. 

Refer  to  IME  Safety  Library  Publications  for  information  on  proper  explosives  usage. 


Product  Disclaimer 

IRECO  difclaim*  any  warranties  with  respect  to  this  product,  the  safety  or  suitability  thereof,  or  the  results  to  be  obtained,  whether  express  or 
implied.  INCLUDING  WITHOUT  UMITATION.  ANY  IMPLIED  WARRANTY  OF  MERCHANTABILITY  OR  FITNESS  FOR  A 
PARTICULAR  PURPOSE  AND/OR  ANY  OTHER  WARRANTY  Buyers  and  users  assume  all  nsk.  responsibility  and  liability  whatsoever 
from  any  and  ail  iniuries  finciuding  death),  losses,  or  damages  to  persons  or  property  ansing  from  the  use  of  this  product.  Under  no 
circumstances  shall  IRECO  be  liable  for  special,  consequential  or  incidental  damages  or  for  anticipated  profits. 


The  Explosives  Technology  Company 


G-40 


OURTmiX’1  Blasting  Agent 

BURT  MIX*  1  is  1  premiAsd,  pfillc;!  ammonii'.rn  nilrst!,  fuc!  oil-'y(.’e,  65^  weigbt-strenj'.h 
blasting  agent"*  suitaois  for  use  under  dry  borehole  ennoitions.  I*,  can  be  used  for  quarry, 
open-pit  and  construction  or  underground  blasting  operations,  and  can  be  citlicr  blown  into  the 
borchoie  by  pneumatic  loading  devices  or  poured. 

’  his  highly  economical  blasting  agent  has  an  average  poured  density  of  about  0.80  g/cm*, 
or  fO  i'ns;  ft-.  When  hcicj  are  loaded  pneumatically,  average  o'ensity  is  about  0.95  g/cm’,  or  60  lbs/  ft*. 

BURT*ft-t  !  blasting  agent,  as  packed  and  when  used  under  dry  b^  eholc  conditions,  wiil 
produce  Class  1  fumes. 

-'rtv  Ta(?-fs:  --ntniu'®  3I  «  'u3’  lire  o*iei»«r  rnirr-jr,!  icr  m  ^eirf.viie  ctnniRre  si  sn 

C'OvJtfc  J  bvw'ti*  3  o*  •  5*C8l  btnsVng  :is>  ••hen  unesn^in^-j 


Typical  Characteristics 


Measured  energy,  (t-lbs/ib  X  10*  .  .  1.10 

Measured  enarcy,  ft-ibs/ll*  .  .  S-* 


APFRO.XIMATE  LOADING  DENSITY  AND  .RATE  OF  DETONATION 

Approximate  Weight  per  Fool  Approximate  Detonailon 


Borehole 

O'ameter, 

of  Borehole  When  Poured, 

Velocity  (confined). 

In. 

mm 

lbs 

hg 

(ps 

mps 

2 

51 

1.1 

0.50 

.  10.700 

3.261 

3 

75 

2.4 

1.C3 

10,900 

3,322 

4 

102 

4  4 

2.00 

11,300 

3.597 

5 

127 

6.8 

3.C3 

12,4C0 

3.780 

6 

1.52 

9.3 

4  14 

12,800 

3.901 

7 

179 

13  3 

6.02 

13.100 

3.993 

8 

203 

17  4 

7  93 

13  300 

4.C5J 

9 

223 

22.0 

9  97 

13.100 

4,C84 

10 

254 

27  2 

12.32 

13.500 

4.115 

11 

279 

32.9 

14.90 

13.500 

4,145 

12 

305 

39  2 

17.76 

13,650 

4.160 

13 

330 

46.0 

20.30 

13,700 

4.176 

14 

356 

53.3 

24,14 

13,700 

4.176 

15 

381 

61.2 

27.72 

13,730 

4.191 

16 

406 

69.6 

31  53 

13,750 

4,191 

17 

432 

70.8 

36.51 

13.750 

4.191 

13 

467 

88.1 

39  31 

13.750 

4,191 

(over) 

W»  rjrroi  srt'.-'rrn  g(t  juijns  uresf  which  !hi»  rMrhial.'on  IhO  Jur  pr^'i'.r::t  ir  :!•«  SrOdve'S  s>  o’^O'  ">a-’u'xc!c'C'i 
In  rrm(j-n»‘‘C''  with  lur  hrod  iC's  T>s>  U*  wjpO  v,-*  seesht  no  'esnohvt.'Uy  -esuU*  ebiBlned  5y  lh«  •ccRchilC"  ol 
(htcrrini.c  s  ii  !hii  iRlct,  a"S  sv'tnei'l'.  /  Sf  cur  pre/jy  -,;?.  c.th^j  aionc  ?r  m  spr-.t-i'-it'vn  wi’lt  -sthar  erortucl-l.  L/SivS  *.'•  advis'd  '0 
Ti»v«  0-vri  'tsi:  to  ■Jot'-hSire  Ihe  sylcly  »i>d  suUaelI<>v  cl  each  St;ch  product  cr  onvlm;!  rcrrhinallon  lor  their  cwrs  purpeses. 
Uhiejs  C'hsr  visB  xgrr'd  m  wtlllr^q,  we  tcM  the  pto<jijc.s  without  werrsmy.  ihd  buyer)  ih.S  rjsers  onji/me  all  resconsIbiHiy  mri 
liability  lo'  loss  jr  d  jmoge  an  j  lorj  ti  om  llic  handling  and  us#  of  aur  products.  wh(>'hor  used  alone  or  In  eomb'natlon  with  oih.er  prndiicis. 


6-41 


?a';'<aging 

BUR  r  mix  I  bla-ting  agent  i:  fijrnis'icd  in  fO-:b(22.7-kc;  nr*  p*3iytt'iyicne'Iinrd,  rnii;ii'.vajl  faprr  bags. 
Trapsporiallon,  Storage,  and  Hanuling 

This  blasting  aernt  i«  not  initisticn-scr.si'.i'  ?  to  No.  3  cias*'..ng  cars  or  riH*  ballots,  ana  t[i  js  rora  O'.t 
be  stored  In  bullci-'-jsist.nnt  mngajinrs  unless  so  required  by  relevant  laws  or  regjiaticr.s  S'erno-i 
r.v.ig-i.ines  sivouid  be  ioeaicd  to  ccr.fotm  to  the  American  Table  of  Distances  and  :):e  Tub'?  ci' 
■oenaration  Distanc's  of  .Ammonium  Nitrate  and  Blasting  Agents  Frorr;  c.splcsi'es  or 

/  \  ^  f  '■(  i  j . 

BUItl  "tix  I'  elasrif'ed  by  :!ie  Ij.S.  Dcnarimcat  ol  Tra'vsportauon  as  Blasting  Agent,  and  ijv.im  be 
':*!-5'resr'ed.  '-.lorei,  nandled,  .and  used  in  conformity  •*it;i  ail  appocabic  Federal,  state,  and  Icxal  la-.c o 
and  regulalirnb  Tlte  proper  slnnci.ns  description  and  hac.ard  classiHcatton  fcr3i<^*mi.x  1  as 
di'.ifibed  in  tttis  bulletin  is: 

Ammoniui..  Nli.^nti- rue!  Oil  Mixture — Blasting  /Vgent 
This  product  Jiould  be  tent  dry.  and  stock  should  be  rotated  so  that  tlic  oldest  materia!  Is  used 
tir-;!.  tj-e  only  prepc-f  primer;,  and  never  lend  in  wet  ’loies  or  wirere  there  is  not  adeu’.ia’.* 
c'-nfinement.  If  these  restriciioi’s  arc  observed,  the  farination  of  toxic  iutnes  will  be  mlnimlr.ed.  This 
predtict,  ns  mnnuTactiire J,  conforms  !o  the  Institute  of  iM.ikers  ot  E  '-piosives  Fume  Class  1  rating. 

For  .additional  recommended  good  practices  irr  trarsponing.  storirg,  handling,  and  using  this 
product,  consult  the  Safc.y  LibiOiy  Fubiicaiions  of  the  Irirtituts  of  Makers  of  E.xplosivcs. 
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J^EL 

Primadet’ 

Nonelectric  delay  detonators 

MS  SERIES 

Precise  nonelectric  delay 
blasthole  initiation  for  ail 
surface  mining,  quarries 
and  construction  needs. 


TECHNICAL  BULLETIN 
/f)S  I 


DESCRIPTION 

Nonel*  PrimtOet*  noneteclric  delay 
detonators  are  cornprised  of  four 
major  components. 

A  Monel*  sriiock  tube  to  transmit  a  sig¬ 
nal  to  ibe  delay  cap.  Nonei*  shock 
tube  is  a  smaif  diameter  plastic  lami¬ 
nate  tube  coated  with  a  very  thin 
layer  of  reactive  material;  only  one 
pound  of  material  per  70,000  feet  of 
tube.  When  initiated.  Nonei*  shock 
tube  reliably  transmits  a  low  energy 
signal  at  approximately  6,500  feet  per 
second  from  one  point  to  another. 

This  shock  wave  phenomenon,  which 
is  simitar  to  a  dust  explosion,  vrill 
propagate  through  most  sharp 
bends,  knots  and  kinks  in  the  tube. 
The  detonation  is  sustained  by  such  a 
small  guantiN  of  reactiva  material, 
the  outer  surface  of  the  tube  remains 
intact  during  and  after  functioning. 

A  blasting  cap  with  integral  delay 
element 

A  color-coded  delay  tag  which  indi¬ 
cates  Ihe  MS  delay  period  number 
and  nominal  firing  time. 

A  ‘j’  Hook  to  facfiilate  easy  connec¬ 
tion  to  a  Primacoid*  detonating  cord 
trunkline.  These  wNte  plastic  hooks 
are  inert 


ADVANTAGES 

Slmpte-Ftoxibie  None!*  Primadet* 

components  ate  factory  assembled, 
no  field  cutting  and  assemblypf  initia- 
tton  components  is  required.  They 
can  be  readily  and  simply  connected 
to  accommodate  both  basic  and 
complex  blast  Initiation  reguireme'  - 

Reilabie  Nonei*  Primadet*  none- 
trie  delay  detonators  are  tectory  ' 
assembled  under  stringent  quaily 
specifications  to  'insure  lel'iable  per¬ 
formance  in  iha  field  blast  after  blast. 

NonelecMc  Nonal*  shock  tube  can¬ 
not  be  initiated  by  high  frequency 
radio  transmissions,  static  or  str^ 
eiectrtcai  eneigy  flame,  friction  or 
liTtoact  found  in  normal  mining  condi¬ 
tions.  However,  blasting  caps  are  far 
more  sensitive  to  these  conditions, 
nequiits  no  kncwledge  of  electiic 
dtouitry  No  need  to  instruct  blasters 
on  intricacies  of  electric  dicuits.  No 
need  tor  elaborate  trair^  and 
letrainingof  biasteia. 

NoMess  The  Nonal*  Primadet*  ini¬ 
tiation  system  is  quieL  The  signal 
nxAring  through  an  initiated  lube 's  so 
quiet  inat  it  can  be  caHed  Noiseless. 
Economical  The  Nonei*  Primadet* 
system  allows  tor  a  reduced  inventory 
lesultir^  from  the  elimination  of  stock¬ 
ing  various  lengths  of  a  complete 
delay  scries. 
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IMPORTANT  INSTRUCTIONS 

Use  only  factoiy  assembled  units. 

Do  not  knot  different  lengths  of 
Nonel*  shock  tube  togetnec 
Do  not  trim  ultrasonic  seals  from  the 
tube  since  the  entrance  of  rrxjistune 
into  the  tube  may  cause  misfires 

Never  drive  any  vehicles  over 
None)*  shock  tube.  Rupturing  or 
damaging  the  tube  rn^  also  cause 
misfiles.  ■ 

Be  sure  all  Nonet*  shock  tube  con¬ 
nections  are  at  right  angles  to 
detonating  cord  trunklines  to  pre¬ 
vent  angle  cutoffs  :  ^ 

The  Nonet*  lead  must  lead'to  the  -i 
hole  in  a  straight  line  and  be  taut 
Tie  the  knots  so  that  the  Nonel*  ■ 
shock  tube  leadirrg  to  the  collar 
does  not  come  in  contact  with  the  1 
trunkline  between  the  knot  and 
borehole  co/lar  •' 

lace  detonating  cord  trunkline  ^ 
hookups  in  closed  loops  and  use  , 
with  crossties.  Two  paths  of  initia¬ 
tion  will  then  be  available  for  each 
Ncnel*  shock  tube  connection. 

Never  attach  the  prima^  initiator  to  ; 
the  round  or  shot  until  after  ail  the 
■  ccnnectiorrs  have  been  made 
.  and  the  blasting  area  has  been 
cleared. 


DEUY  TIMES  AVAILABLE 

MS  Nonei*  Primadet*  ncnelectric 
delay  detonators  are  available  in  the 
following  delay  intervals: 

MSSertea 
Orange  Tube 


OInstant 

1-  2Smsec 

2-  50  msec 

3-  75  msec 

4- 100  msec 

5- 125  msec 
5-150  maec 
7-175  msec 


8- 200  msec 

9- 250  msec 

10- 300  msec 

11- 350  msec 

12- 400  rnsec 

13- 450  msec 

14- 500  msec 

15- 600  rnsec 


PACKAGING 

Wsrght/case 

Length  {It.) 

Units/case 

Obs.) 

12 

500 

51 

16 

400 

48 

20 

300 

41 

30 

200 

30 

40 

125 

28 

50 

100 

30 

€0 

ICO 

34 

80 

100 

39 

100 

75 

30 

120 

75 

32 

Case  dimensions  24*  x  17*  x  12* 

SPECIAL  PACKAGE  “B"-PACK 

8 

150 

14 

12 

100 

11 

16 

75 

10 

20 

50 

7 

Case  dimensions  14*  x  12*  x  TV/ 


DISCLAIMERS 

ATTENTION 

The  inlormaiicn  and  recommendations 
described  in  this  bulletin  cannot  possi¬ 
bly  cover  every  applicalion  of  the  prod¬ 
uct  or  variation  of  conditions  under 
which  the  product  is  used.  The  recom¬ 
mendations  herein  ate  based  on  the 
manufacturer's  experiences,  research, 
and  testing.  They  are  believed  b  be 
accurate,  m  no  warranties  ate  mads, 
express  or  Implied.  Also,  be  specifica¬ 
tions  contained  herein  are  ail  norm- 
nals  which  repiesent  our  cunent 
production.  Tne  product  described 
may  be  subject  b  change.  Please  leal 
free  b  contact  The  Ensign-Bickford 
Company  for  verifications. 

NO  WARRANTIES  OR 
UABILITIEB 

The  product  described  hetein  la  sold 
*a$  e*  and  without  any  warranty  or  guar¬ 
antee,  express  or  implied,  arising  by 
law  or  otherwiie.  incfuding  wibout  limi¬ 
tation  any  warranty  cl  meichantability 
or  fitness  tor  any  purpose.  Buyer  and 
veer  adree  further  to  teieese  and  dis- 
charge  seller  from  any  and  all  Uabiljiies 
whaiaocvar  aryng  out  of  fit  purchase 
or  use  of  any  product  described  herein 
whethr  or  not  such  HaMity  la  occa¬ 
sioned  by  sellers  ntgllgcncc  or  oesed 
upon  strict  products  Rmty  or  upon 
principiee  of  indemnity  or  contribution. 

Nonel*  Primadet*  nonelectric  delay 
debnabn  ere  manufactured  under 
U.S.  Patent  #3.590,739,  U.S.  Patent 
#3.125.024  end  omr  petenti 
pending. 
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Simsbury,  Connecticut  06070 

Ensign-BiekfOrd  Sales  Offices: 

660  Hopmeadow  Street 
Simsbury.  CT  06070 
2C3/658-44J1 

Rest  Olfice  Box  322 
207  Pine  Creek  Rd. 

Wexford,  FA  15090 
412/935-5712 

620  Perimeter  Drive 
Suite  201 

Lexington,  KY  40502 
606/2^-2690 

501 1  Washington  Avenue 
Evansville,  IN  47715 
512/476-1329 
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303/972-3213 
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TWO  WAY  CONNECTION 

1.  S«l«ct  tht  iocaticn  in  the  imnkiine 
to  insert  the  MS  Connector  and 
cut  the  detonating  cord. 

2.  Place  the  groove  of  the  connector 
block  about  six  inches  in  from  one 
end  of  the  “rimacord*  detonating 
cord.  The  cut  end  of  the  trunkline 
nnust  come  out  of  the  same  end  of 
the  block  as  the  Nonei.  (Figure  i) 

3.  Loop  the  tail  back  270*  around  the 
cleat  block  and  lock  in  plKS. 
(Figure  2) 

4.  Place  the  tail  over  the  top  of  the 
block  and  push  down  through  the 
loop  formed  on  the  tide,  or  cut 
the  tail  so  it  does  not  come  in  con* 
tact  with  the  Nonet  tube. 

5.  Pick  up  the  other  end  of  Primaeord 
and  connect  to  the  second  block  in 
the  same  manner. 

6.  Be  sure  the  tail  of  the  cord  does  not 
contact  the  Nonei  tube. 


JUPOffTANT  I WRUCTONS 

[Oo  riot  attempt  to  d'lsassemt^e  t^. 

I  delay  cap  from  the  plastic'' donnKtor  1 
^  block,  or  use  the  cap  by  It^f  without  i 

^bkxk.^,.;';; 

[ms  Connectors  ewtain  bieatlng'caps 
'and  are  subject  to  detonation  caused 
by  abuse)  kieh  u  impact,  thf.same  'll 
M  caps.,' 

The  Nonei  tube  simid  ^  be  dam>. '«  i 

'-1 


aged;  ihoisture  entering  the  tube  will 
cause  failure.  '  o;  ■  >5.  ■  ' 

[ms  Connectors  Should  be  placed 
>  dose  to  the  hole  being  delayed  to  | 
*  eliminate  ground  ihovemdnt  cutoffs  * 
from  the  preceding  hole.  ■;  i;:'’  ■ 


PACKAGINQ 

Plastic  blocks  are  color  coded  lor 
delay  times.  EMh  shippirw  box  eon* 
lams  SO  MS  Connectors,  me  package 
weighs  10  ibs.  and  measures  14*  x 
12*  X  7%*. 


DISCLAIMERS 

ATTENTION 

The  information  and  recommendations 
descnbed  in  this  buiielin  cannot  possi¬ 
bly  cover  every  application  of  the 
product  or  variation  of  conditions  un¬ 
der  which  the  product  Is  used.  The 
recommendations  herein  ars  based  on 
the  manufacturer's  experiences,  re¬ 
search,  and  testing.  Th^  are  believed 
to  be  accurate,  but  no  warranties  are 
made,  expressed  or  implied.  Alio,  the 
speciricatlons  contained  herein  are  all 
nominais  which  represent  our  current 
productloa  The  product  described 
may  be  subject  to  Chengs.  Please  lest 
free  to  contact  The  Ensign-BIckford 
Company  for  verifications. 

NO  WARRANTIES  OR  UAMUTIES 

The  product  described  herein  is  sold 
AS  IS  and  Without  any  warranty  or 
guarantee,  express  or  Implied,  srisirtg 
b^  law  or  otherwiae.  tociuding  without 
limitation  any  warranty  of  merchant- 
abinty  or  fltneaa  lor  any  purpose.  Buyer 
and  user  agree  torther  to  release  and 
discharge  seiir  from  any  and  alt  liabil¬ 
ities  whsisoevtr  arising  out  of  the  pur¬ 
chase  or  use  of  any  pipduet  described 
herein  whether  or  not  such  RabiNty  « 
oeeesioned  by  teller's  nsgiigtnct 
Of  bated  upon  strici  products  OebiMty 
or  upon  principlet  of  indtmnity  or 
contribution. 


Simsbury;  Conneeileut  oeOTO 

Enalgn^lddord  Sales  Officss: 

660  Hopmtsdow  Street 
Simsbury  CT  06070 
203/658-44 11 

Post  Office  Box  97 
Louvisri.  0060131 
303/798-8625 


SO1 1  Washington  Avenue 
Evansvilis.  IN  477 1 5 
812/476-1329 

Post  Office  Box  322 
Wexford.  PA  15090 
412/936-5712 

5038  Snapfinger  Woods  Drivs 
Oecatur.  GA  30035 
404/98M000 


1325  Airmotivo  way 
Rena  NV  89502 
702/786-7822 
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MAGAZINE  SPECIFICATIONS 


1.  High  Explosive  Magazine: 

Type;  Type  2  Portable  with  skids 

Dimensions:  6-1/2'  X  T  X  8' 

Capacity:  11,000  lbs. 

Construction;  1/4"  steel  with  interior  lining  of  2  inches  of  hardwood, 
1-1/2"  plywood  or  particle  board. 

Ventilation:  Adequate 

Locks:  2  roaster  locks  with  7/16"  shackles 

2.  Detonator  Magazine: 

Type:  Type  2  portable  with  skids 

Dimensions:  6'  X  6-1/2'  X  7' 

Capacity;  13,000  caps  (approximately  25  lbs  explosive) 

Construction:  1/4"  steel  with  interior  lining  of  2  inches  hardboard, 
1-1/2"  plywood,  or  particle  board. 

Ventilation:  Adequate 

Locks:  2  master  locks  with  7/16"  shackles 

3.  Anfo  Trailer: 

Type;  Type  4  portable 
Dimensions:  8'  X  9'  X  40' 

Capacity:  46,000  lbs 
Construction:  Standard  Semi-Trailer 
Ventilation:  Adequate 

Locks:  Immobilized  by  king  pin  lock  with  locking  rear  doors. 

4.  Security  of  Magazines: 

As  stated  above,  all  magazines  will  have  locks  in  accordance  with  ATF 
Publication  P  5400.7  (11/82)  and  will  be  kept  locked  at  all  times  while 
unattended.  In  addition,  warning  sing?  will  be  posted  on  all  sides  of 
the  magazine  storage  location. 
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PROJECT 


CaNTSACT  NO. 


coNTaAcroR 


iT>  .iON  ANo  Range 


acc;<  iN-.=  LACi  c. 


SHOT  NO _ 


*ORIt  FEATURE 


pcwoER  Factor 


LOAOINO  FINUM 


ANC  OaTE  FlREO  I  signature 


SHCW;  ?UM  AHD  Sc;CT:Cli  VITaS;  STATIONXMG  AND  DIMENSIONS; 
P.\m5.N,  DEIAYS.  HOLE  ANGIES,  TOPICAL  CHARGE,  STEMMING,  SU3 
DRILL  REPCRT  INDIVIDUAL  HOLE  LOADINGS  ON  SACK,  I?  REQUIRED. 


BLASTING  REPORT 


PCL  CIVIL  CONSTRUCTORS,  INC. 

Consrruc’ion  S»ftcc  ^90b 


December  7,  1989 


Serial  Letter  No.:  061/02219/7 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89-C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Blasting  and  Explosive  Materials 

Gentlemen: 

Reference  is  made  to  PCL  Civil  Constructors,  Serial  Letter  No.  052/02219/7  and 
specifically  your  Serial  Letter  No.  019/02219/7,  all  ot  which  addresses  the  above 
subject  manner.  This  letter  and  the  information  contained  herein  will  become 
part  of  PCL  Civil  Constructors  General  Blast  Plan.  The  items  are  as  follows: 

Item  1  -  Resumes: 

At  this  time,  our  drilling  and  blasting  subcontractor,  McCaw's  Drilling, 
Inc.  does  not  anticipate  persons  other  than  Mr.  Kevin  Joe  and  G.'rald  McCaw 
being  the  blasters  in  charge.  If  for  some  unforseen  condition,  another 
person  is  put  in  charge  of  the  blasting  operations  that  person's  resume 
and  list  of  qualifications  will  be  submitted  to  the  Contracting  Officer. 

Item  2  -  General  Procedures: 

There  was  indeed  a  typographical  mistalce  made  in  Paragraph  4b.  It  should 
read  "Ensign". 


Item  3  -  General  Procedures: 

A  new  sentence  is  hereby  incorporated  into  our  General  Blasting  Plan  which 
reads  "No  blasting  will  be  performed  during  the  hours  of  darjcness". 


-ruc.l  or  Cor.s«au«nct£ .  K..”..  S7S  shont  J05-74  Rapldiax  :c;-7i3-7E36 
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Mr.  Wiley  Isom 

RE:  Blasting  &  Explosive  Materials 
December  7,  1989 
Page  2  of  3 


Item  4  -  Pre-Split : 

Paragraph  1,  2nd  sentence  after  the  words  "shall  be",  the  following  is 
hereby  inserted: 

"24  inches  or  as  approved  by  the  Contracting  Officer." 

Item  5  -  Cushion  Blasting: 

Pre-split  Paragraph  3-C  cushion  blasting  is  hereby  deleted.  The  following 
is  added  as  Section  6,  titled,  Cushion  Blasting. 

SECTION  6  -  Cushion  Blasting 

1.  There  may  be  instances  where  the  "Cushion  Blasting"  technique  may  be  used 
instead  of  the  conventional  per-split  or  pre-shear  techniques  to  achieve 
wall  control.  It  has  been  our  experience  that  if  there  is  less  than  forth 
feet  of  burden  in  front  of  the  pre-shear  holes,  inferior  results  are  likely 
because  of  ground  movement.  Cushion  blasting  for  wall  control  may  be 
accomplished  by  one  of  the  following  methods. 

A.  The  pre-split  or  line  holes  are  fired  concurrently  with  the 
production  holes  but  delayed  to  detonate  after  the  general  blast 
holes  per  Section  7-3  of  the  contract  documents. 

B.  The  main  cut  area  is  removed  prior  to  blasting  the  pre-split  holes 
except  for  a  "cushion"  or  buffer  in  front  of  the  neat  excavation 
line.  The  pre-split  holes  are  then  fired  on  an  instantaneous  delay 
to  achieve  the  desired  smooth  wall  at  the  neat  excavation  line. 

Field  conditions  will  dictate  which  of  the  above  methods  will  be 
used  for  wall  control  if  the  conventional  pre-split  or  pre-shear 
methods  are  not  feasible. 
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Mr  Wiley  S.  Isom 

RE:  Blasting  &  Explosive  Materials 
December  7,  1989 
Page  3  of  3 


Pertinent  Sections  of  "The  Blasters'  Handbook"  by  the  Dupont  Company  and  "The 
Blasters 's  Handbook",  by  Canadian  Industries  Limited,  depicting  both  of  the 
afore  mentioned  techniques  are  enclosed  for  the  Contracting  Officer  reference. 

I  trust  the  additional  information  presented  above  vill  adequately  address  all 
of  the  items  requested  in  Contracting  Officers  letter.  Both  PCL  Civil 
Constructors  and  McCaw  Drilling  anxiously  await  written  permission  to  bring 
explosive  products  onto  the  project  site. 


Sincerely,  - ^ 

Thomas  R.  O'Donnell 
Project  Engineer 


TRO;  -ieo 
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HANDBOOK 


Prepared  by  the 
Technical  Sen'ice  Section 
Explosives  Products  Division 
E.  I.  du  Pont  de  Nemours  &  Co.  line.) 
Wilmington.  Delaware  1989S 
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Controlled  Blasting 


blast  holes  the  same  amount  with  a  50  per  cent  reduction  in  explosives 
load.  The  explosives  should  be  well  distributed  in  the  hole  using  decks 
I  and  detonating  cord  downlines. 

Line  drilling  is  best  suited  to  homogeneous  formations  where  bed- 
j  ding  planes,  joints,  and  seams  are  at  a  minimum.  Natural  planes  of 
weakness  tend  to  promote  shear  through  the  line-drilled  holes  into 
the  finished  wall.  Therefore,  thin-bedded,  sedimentary,  foliated 
metamorphic  formations  are  not  well  suited  to  line  drilling  for  over¬ 
break  control  unless  drilling  can  be  done  perpendicular  to  the  strike  of 
the  formation.  This,  however,  is  not  practical  in  most  excavation 
work. 

Figure  22-E  shows  a  typical  pattern  for  line  drilling.  Best  results 
are  obtained  when  the  primary  excavation  is  removed  to  within  one  to 
three  rows  of  holes  of  the  neat  excavation  line.  The  last  row.  or  rows, 
of  holes  is  then  slabbed  away  from  the  line  drill  holes  using  delay  caps 
or  MS  Connectors.  This  procedure  gives  maximum  relief  in  front  of  the 
finished  wall,  allows  the  rock  to  move  forward,  and  creates  less  back 
pressure  which  could  cause  overbreak  beyond  the  line  drilling. 

Line  drilling  is  very  limited  in  application.  The  only  place  where  it 
is  ■  nlicable  is  in  areas  where  even  the  light  explosive  loads  as- 
so  -ed  with  other  controlled  blasting  techniques  may  cause  damage 
beyond  the  excavation  limit,  or  where  line  drilling  is  used  between 
loaded  holes  to  promote  shearing  and  guide  the  preshear  line. 

Some  of  the  disadvantages  are:  (li  unpredictability  except  in  very 
homogeneous  formations:  and  '2'  high  drUling  costs  because  of  the 
close  spacings  required. 


CUSHION  BLASTING 


Principle.  Cushion  blasting  —  sometimes  referred  to  as  trimming, 
slabbing,  or  slashing  —  was  introduced  in  Canada.  Like  smooth  wall 
blasting,  a  single  row  of  holes  is  drilled  along  the  neat  excavation  line, 
loaded  with  light,  well-distributed  charges,  and  fired  after  the  main 
excavation  is  removed.  Unlike  smooth  wall  blasting,  the  annular 
space  in  the  holes  is  filled  with  crushed  stone  the  entire  column  length. 
TTiis  "cushions"  the  shock  from  the  finished  wall  as  the  berm  is  blasted 
and  minimizes  the  stresses  and  fractures  in  the  finished  wall.  This 
technique  is  seldom  used  today  because  the  air  annulus  around  the 
small -diameter  charges  generally  produces  equal  results  and  reduces 
the  loading  time.  The  only  application  for  cushion  blasting  today  is  in 
the  situation  where  large-diameter  cartridges  are  taped  on  detonating 
cord  downlines  at  planned  intervals.  The  cushion  holes  are  fired  with 
minimum  delay  between  holes.  This  shears  the  rock  web  between 
holes  and  yields  a  smooth  wall  with  minimum  overbreak.  Detonating 
cord  trunk  lines  or  instantaneous  caps  are  used  to  initiate  on  detonat¬ 
ing  cord  downlines  if  noise  is  a  problem. 

The  fact  that  the  main  cut  area  is  removed  in  cushion  blasting 
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leaves  a  minimum  buffer  (or  berm  zone)  in  front  of  the  neat  excava¬ 
tion  line.  The  cushion  holes  can  either  be  drilled  prior  to  any  primary 
blasting  or  by  removing  the  final  berm. 

The  burden  and  spacing  will  vary  with  the  hole  diameter  being 
used.  The  burden-to-spacing  relationship  will  vary  with  different  for- 
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Controlled  Blasting 

mations,  but  the  spacing  should  always  be  less  than  the  width  of  the 
berm  being  removed  to  obtain  maximum  shearing  between  holes. 

When  a  full-length,  detonating-cord  downline  is  preassembled  by 
taping  the  charges  on  it,  the  stemming  is  added  after  placement  of  the 
entire  charge.  In  this  case  sand,  crushed  stone,  or  gravel  can  serve  as 
stemming  prorided  that  it  is  sufficiently  firee  flowing.  Raising  and 
lowering  the  downline  slightly  as  the  stemming  is  added  will  help  fill 
the  space  between  the  cartridges.  The  top  two  or  three  feet  of  the  hole 
should  be  completely  stemmed  and  not  loaded.  How  much  top  stem¬ 
ming  is  required  will  vary  with  the  formation  that  is  being  shot. 

^\'hen  cushion  blasting  around  curved  areas  or  comers,  closer  spac- 
ings  are  required  than  when  blasting  a  straight  section.  Guide  holes 
also  can  be  used  to  advantage  when  blasting  nonlinear  faces. 
On  90-degree  comers  a  combination  of  controlled  blasting  techniques 
will  give  better  results  than  straight  cushion  blasting. 

In  many  sedimentaiy  formations  where  it  is  difficult  to  hold  a 
smooth  wall,  unloaded  guide  holes  between  cushion  holes  are  recom¬ 
mended.  Generally,  small-diameter  guide  holes  are  employed  to  re¬ 
duce  drilling  costs. 

\Miere  only  the  top  of  the  formation  is  weathered,  the  guide  holes 
nee-  to  be  drilled  only  to  that  depth  and  not  to  the  full  depth  of  the 
cu  n  holes.  This  procedure  is  common  on  the  first  lift  or  bench  since 


Flgurt  22-F.  Ratuns  of  euiRion  Mailing  Ohara  guWa  holai  ara  drillad  to  fun  daplh. 

backbreak  is  more  probable  there  than  on  lower  benches.  Figure  22-F 
shows  results  of  a  combination  of  cushion  blasting  and  guide  holes 
where  the  latter  were  drilled  to  full  depth.  Figure  22-G  shows  results 
of  cushion  blasting  using  smaller  diameter  holes  and  unloaded  guide 
holes. 

Cushion  blasting  in  open  work  has  application  to  inclined  and 
vertical  holes.  In  both  cases  good  hole  alignment  is  essential. 


Figura  22-C.  Ratults  of  euihlon  blasting  «rHh  smallar  holat  and  unloadad  guMa  hMat. 
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USE  Of  EXfLOSIVES  FOR  SPECIAL  PURPOSES 

against  injury  to  personnel  or  damage  to  equipment  or  instal¬ 
lations. 

Firing.  Pre-Shear  holes  must  be  fired  simultaneously  to  obtain 
the  shearing  action  from  hole  to  hole.  Normally  the  Primacord 
downline  from  each  hole  is  connected  to  a  Primacord  trunk¬ 
line,  then  the  required  number  of  pre-shear  holes  is  fired  with  a 
blasting  cap  attached  to  the  end  of  the  trunkline.  If  the  pre¬ 
shearing  is  being  carried  out  in  an  area  where  vibration  control  is 
critical,  the  pre-shear  holes  may  be  fired  in  groups  of  sufficient 
numbers  to  obtain  the  shearing  action  while  not  exceeding  the 
maximum  explosives  load  that  may  be  fired  on  any  one  delay 
period. 

Pre-shearing  may  be  accomplished  by  shooting  the  pre¬ 
shear  holes  ahead  of  the  main  excavation  or  with  the  primary 
blasts.  The  location  of  the  work  will  generally  dictate  which  of 
these  techniques  is  most  applicable.  — 

Pre-shearing  ahead  of  the  main  excavation  is  used  in  the 
"solid”  such  as  in  highway  cuts,  power  intake  canals,  founda¬ 
tions.  etc.,  where  it  is  useful  to  define  the  excavation  limits  before 
any  other  drilling  and  blasting  is  carried  out.  This  method  should 
not  be  used,  however,  if  there  is  less  than  40  feet  of  burden  in 
front  of  the  pre-shear  holes  since  inferior  results  are  likely  be-/ 
cause  of  ground  movement.  Under  the  latter  conditions,  the^ 
pre-shear  holes  should  be  fired  with  the  primary  blasts  or  the 
Cushion  Blasting  technique  employed  to  trim  the  face  after  the__ 
primary  blasting  has  been  completed.  ^ 

Pre-shearing  with  the  primary  blasts  is  an  essential  tech¬ 
nique  in  side  hill  cub  on  highways  or  in  quarries  and  open  pit 
operations  where  ground  movement  is  likely  to  occur  as  a  result 
of  firms  the  pre-shear  holes.  Ground  movement  can  make  drill- 
ins  of  the  primary  holes  difficult  or  it  can  be  the  cause  of  inferior 
results  if  the  burden  on  the  pre-shear  holes  has  been  reduced 
to  a  point  that  the  ground  move  during  their  firing.  This 
method  is  also  used  on  many  operations  because  it  eliminates  a 
step 'm  the  drill-blast  cvcle;  it  avoids  drilling  and  blasting  the 
pre-shear  holes  before  the  main  excavation  is  started.  The  pre- 
shear  holes  are  fired  instantaneously,  then  the  holes  in  the  pri- 
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RELATIVE  COUPLING 
OR  ENERGY  DENSITY 

Fi«.  JW  Principles  of  wall  control  to  protect  a  Pre-Shear  face. 

mary  blasts  follow,  delayed  on  later  firing  periods  to  the  open 
face  retreating  towards  the  pre-shearing. 

Precautions  should  be  taken  to  guard  against  cut-offs  in  the 
row  of  holes  immediately  in  front  of  the  pre-shear  face  when 
using  this  method  of  firing  since  ground  movement  can  be  severe 
in  this  area  in  blocky  ground.  The  aforementioned  row  of 
primary  holes  should  be  top  and  bottom  primed  to  provide 
adequate  insurance  against  the  possibility  of  cut-o&. 

Protection  of  the  Pro-Shoor  Face.  Several  steps  can  be  taken  to 
improve  both  pre-shearing  results  and  the  pre-shear  face  during 
removal  of  the  primary  excavation. 

Normally  a  fillet  or  wedge  is  left  at  the  toe  of  the  pre-shear 
face.  This  can  be  reduced  to  a  mim'mum  by  drilling  the  row  of 
primary  boles  in  front  of  the  pre-shear  face  at  the  proper  dis¬ 
tance  from  it.  This  procedure  will  also  protect  the  pre-shear  face 
since  the  latter  could  be  destroyed  if  the  primary  holes  are  placed 
too  close.  Conversely,  if  too  great  a  burden  is  placed  on  the 
primary  holes,  a  “monument”  could  result,  presenting  a  dan- 
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PCL  CIVIL  CONSTRUCTORS,  INC. 


ConsrnjCTion  Since  ^906 


December  15,  1989 


Serial  Letter  No.:  081/SC-24 

U.S.  Army  Corps  of  Engineers 
P.O.  Box  551 

Truth  or  Consequences,  NM  87901 
Attn:  Mr.  Wiley  S.  Isom,  II 

Reference:  Contract  No.  DACW47-89'C-0056  (Cuchillo  Dam) 

Rio  Grande  Floodway 
T  or  C,  NM 

Subject:  Quality  Control  Representati ve 

Gentlemen: 

PCL  Civil  Constructors,  Inc.  is  submitting  for  your  approval,  Mr.  Kevin  Joe,  of 
McCaw  Drilling  and  Blasting,  as  Quality  Control  Representative  for  drilling  and 
blasting  on  the  Cuchillo  Dam  Project.  Mr.  Joe  will  be  under  the  direction  of 
the  Quality  Control  Systems  Manager  to  assure  all  drilling  and  blasting  complies 
with  the  requirements  on  the  contract  plans  and  specifications.  See  attached 
resume  for  Mr.  Joe's  qualifications. 


Sincerely, 


Thomas  R.  O'Donnell 
Project  Engineer 

NBB:deo 


1270.  Tr*ucn  or  Contoouoneos*  K.**  Toloonono  505<~ 743-7834 

'.AN  EQUAL  G'*67  MTV  SMPLOYEH" 


?.C.  lox 


505-743-7836 
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PCL  CIVIL  CONSTRUCTORS,  INC. 

Contiruaion  Sine*  19M 


Febniary  16,  1990 


Seiiil  Lertf^r  No.:  1G4 /Ol’l'i'* 

I'.S.  .Nrriiv  Coriit*  of  Eiicjlneeri 
f'.O.  Bc'v 

Trurli  or  Consenueni.'^t ,  v'l  87901 

Attii:  Vi  .  Vil«\  9.  Isoiii,  n 

f  P  ■,u]l,''<a  ;  i'.'lf’t  Yd.  7-8''!  -  Y,  {<’<10^111(5  93!"' 

KiC'  Grande  FloC)0v.ay 
1  or  C.  \'l 

Suli.iec't :  Geiieial  blast  Plan 

blast  ilV.i  dUIier'  isov 

Gent  1  eii>e!! : 


Refoi'oiice  is  Rtac’e  to  PCL  Ci'il  Constructors  sci-ial  letter  no.  Olilv'Cr^ivn ,  •.l.-ite.- 
DecerNiei  1,  1989,  winch  1 1 ansii-i t ted  our  General  Blast  Plan  to  the  Conti a^t  199 

Officer,  PCLCi'  il  Constrnctorf- hereby  requests  that  the  enclosed  oorrespomlenco 

frori-  'icCav's  Di'illijKj  ,  Inc.,  !>«  incorporated  into  onr  plan. 


Thoinas  P.  O'Povinell 
Projerr  Engineer 


TPO: deo 


r.e.  IsK  1170,  Truth  or  CofMoquoneot,  N.H.  ilopheno  I0l«74l-7tl4  taptdfM  WS-741-7010 

•AN  EQUAL  «  m  EMPLOYER* 


OAILUTJCS  CUBA),  NNiC. 


SUITE  3« 6 

#  1646  COURT 

5  DE^'ER.  C'Jl  CRAIXT 

SC20? 

FAX  (4C3)  04*.  6410 

1?,,  TEUE*'HO‘Vf.  (30.?:  390  lOft.4 


Ptihruary  15,  1990 


P'.-'l.  Civil  Construct  OS'S 
CccliilJo  “  l^egro  Dam  Project 
Iruth  or  Corifeequenc«« ,  N#fw  Mexico 
50*';-743-7836 

ArTt-NTlOK; . Mr_i,  T .  O '.Donne  1_1 

Dear  Sirs; 

ft)I :  CJuolity  Contro  l  Representative  la  ChAi-ge 

of  Drilling  and  _  _ _ 

In  tlifi*  event  of  my  abaence  from  site  my  repl acftnent  will  be  Mr. 
Nevin  Stev'cnson .  Mr.  Stevenson  has  hc^n  with  oui  firm  for  over 
ten  ycais  and  has  work^'d  in  every  capacity  from  drlliiny  lo 
project  8uv>crvisi on . 

During  the  past  five  years,  Mr.  Stevensor.  has  superviserl  ditll 
Atul  hiatt.  crews  of  wp  to  forty  men  on  vdr.'OU&  dri.ll  anol  bJa^'t 
pi-..' jnets  across  Canada  including  pipelines,  highways,  quarries 
and  euhdiv j aions . 

Ml.  Stcvensc.Ti  has  worked  mostly  jvi  Ontario  and  the  Northwest 
Tt’rritcJ''ieft  during  the  past  five  ye/irs.  A  hlaatcr’s  certificate 
iu  not  required  in  Ontario. 

I  flpi  encloting  Mr.  Stevenacn' «  Northwest  Tcintovies  blasting 
I' icAte  with  this  transmittal. 

'  f  veu  have  any  questions  oi  cominents  you  may  cront.act  roe  at  the 
1 1  e  •  f  f  ; e  • 

Yours  very  truly, 

M'  C  AV? '  S  DR  1 LT.  I  NO  <  OS  A )  ,  INC. 

vi/auAfJ  -iMjA) 

Kevin  Joe 

Qua  lily  Control  Representa*.  1  v« 
hrilJing  and  niaating 
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J'<z4  /^0/t.  Ary 'T~^  7%  c  ^yt-Ar^ 

/^//XAA-T'i^^  rvcy^cjrvy--^  e:y/=/=-/£CA  /S  OcyA. 

/i?/y^rrv?r^  yi^A-^yarAi.  ?-«>  -<=’ J?  jCatyAArr-^  'T'4^  4£^a-T 

/P^cyTy**<iA^T.  ^ /4/^j!  4  a 

^fy^ArJ  .J4  ^^4  <■  ..4  «>  cyrl>&  ^.  .  .  ^  - 


SENDER  KEEP  PART  2  (YELLOW) 


7MS  MEMO  FTTS  STANOARO  NO  9  ANO  NO  tO  WVOOW  ENVELOPES 


MEMO 


RESPONDENT  RETURN  PART  3  (PINK) 


%LZi 


omct  svmhts 


G-79 


j  Reference; 

^  /^6> /o^jac  j=^  J<s-<»j 

^  , 


^ic Jj /^etC/£ 


Date  ,  <y-^^ 

iBy;  /^-J- - 

!  Sheet  ~2-  of  _£l 


SL.  4*^'L 


<■  A  Ifs^rL 


pla£1‘^£ 


/^A-o / £ £f  C /9/z£'/^  'fAz-f  /^jZ'J /-^s/Sa  C 


^  £4 (*'  £pi^^£- 

Ou'f’C^T  cc/O^J^f 


S' £" 


■  'T^  e  ^  ^  •'  7"  /£/ e>£ c  j  /c  //  ^  c.  e^/t.  /  i-  £  ^  ^  S^ /r  c^  /~  ^ 

/C £ ^■'p^'7 

'A'Ap  y£>/^  p £1  ^  c  t  '^Z''  ,^ />  *■  ^/9/^  ^ ^ 

'5.  ^z  /y/yyt^ «  ^  / y*^ c^  S’zz^z^'oz^  ?/  Z^ 

^£.-  4^^  Z  ^^-4  /^z^yfz.cJ^  /J'^tvzAi^-^y-4  ZJ 

^/z/i£/y-^  ^  OCAjz^y-^  tf>/'  Z^p  M/<^4  y^AtzAZ  Ciy  Z£»  Z  c^^iJxc/c/ 
S^yf’//  4  <~  yra**^yZ^^Z*-S  ZP>  ^^yZ^yfy^  S/Zy^  4  «~  ^ /yt^  C  C-<^  Z  X>»  e 

a('Z£^Z  C.4  y*y-y~-*s  C  . 

ZA>  <^  Z£yt-/^£  ^  /3£y£Z  Z4e.  yy/<^4  ^£~iy^Z 
/A/^y  ^e-e-^  Zay^  /*  C»  A  <*  4  Z'£  ^ySy^y-'  ^y:^  U  c.  /?y^{C^/y~y  S 
jCA'^AZyz-^^  <^/'  Z4<l  Z>ysy*y  y^  4 1,  Z <=^ Z  ^A^y^//  <r  c  y- T^y- Z'- 
Z9/Z/Waycyy*r/^  Je-  £ ^  A-Zyrty.  ^^STS 

Oy£y^£yy^^  ^y-'A>  /y^yfzyz-^  p>  S  4^cyy  4Z-y^Z  ^c^zcc-z  cy^y^^yyy 

z/^y9//  4 -c.  Za/*^^£  <r /yj  ^4  4>4‘f£^y^  tZyeyf-AX-  yryyc£i^<iyy~^  <s>  z/ Z 

<r/7yy^z^  «  6 


lUi 


Drilling  &  Blasting  Ltd. 


Reference:  X ///a 


I  Date;  J A/’^  - 

By; 

Sheet  ^  of  ^ 


^ rc/-'Z-  /*^i>/**  /^>a’;e.  2  ) 

—  CcyA<^/^  :''4<s.  ^  tp/=  c  ^auL^  at^T-icj- 

^/4J  •  J- » c/  -f^a  d’ye.yT’^^ 

^/z-/^^//— ^  ^  £  /^  S-r/^^  <s>/^  £>^/^  ^  ^cyr/*7C/^  y  5A-^// 

/~14<^IV-J~  TO  AS 

/ygr/S  _ 


—  ^  sAa//  //^ 

a>(yA  /AyAy^Ao^^  </  (S'&y>^eAAl  ^MJr'y-^  ySA- o /9 *  J /4  C  /^y^O 
j~^yf  '^‘CZ A o tA<^  ^a^TAA^-r  £>£>  ct^/>^  ^y'TZ - 

"  Z>A-JC^  /^ATTJrAAj"  /=-oyt.  y^y2^/CC//y  Ct^///  IA/Aa^'  CA' /T a 

e  Cc^T  ^t'T  e^y'//  ^ e.  /yy  yAye oyt  J At  e  ^  et^/TA 

S'A' ^  ^  o £  TyO/f^ ''  A  A^^/t^'yc.Z 

yA/Zff/!'e>JAZ  SAa//  y^J  /^y/Zcy^Jz 


3'^  CA  //oZ£-S 


6r/>  T'O  ST 

y'  ro  /o" 

/Z>'  TO  'S’ 

/$■'  to 


Any  A  yZ^yy 

T' 

Z' 

r 


S^Ac-jaS 

<2'' 

.r^ 

(T' 


zz?  c  ^Ayacyy^r  cy /=  Z  £>a/OZ/^^  f/yA//  /yzr/cAy'^yy-'^  Z 

/yy  7^ «  y'^ycta  y‘  S'/^A/y'  ^  c.  TZyA  T  ctyZ/cZ  y/A''-£>y 
,/Zzrj'y  /{Sa.  <ZAyyrA^^  TO  Z^/Sfy^y^  ^aa'JCT. 


tZ  c. 


M01B 


G-82 


—  ^  r  J  £/U///  L/>^/Z^  /^A' ar^t-y^  ^  ^<Tyrz''^ 

O C  ^cy:f  ^e.  /.'c^^  "7^  c 

/^a//au^//^^  ^yyAyyJ  '- 

(Aj  /^y- /y<yCc.S' - yf'/iy  ^4> /s,r-- 

(J>J  cj  — -  /^oo  6.^/ 

(C ^  Z^/z.  o  0  uc-ry^yy  J^cy^  ^j  — '  /-S'C  C^/cjy'. 


^  PCBOX:2£0 

_  '  ~  _  ,  RCCKY  MCUNTAiN  HOUSE.  ALBEBTA  TOM  iTQ 

C.  PHONE.  345-3101  FAX.  845-64  10 


G-86 


SMEC 

SENCER  KEEP  PART  2  (YELLOW) 

c  o  C  C  C  C  0 

0 

MEMO 

c 

C  J 

RESPCNCeVT  RETURN  FART  3  P'NK: 

C  Q  C  '  ' 

THIS  M6V»0  RTS  STANOAflD  NO  9  AND  NO.  10  WINDOW  ENVELOPES 

MiTT* 

M^op^svmws 

G~87 


=  :  sex  2250 

aCCKV  MOUNTAIN  iCUSc.  ALSEW  'CM  •?; 
AHCNE  3AE-310'  FAX  3j:-Ca-C 


URGENT  Q  AS  SCON  AS  POSSIBLE 


5"  f^S  c  u 


t  J  r 


Atr  ^  ^ 


N  ht  w  p  U 


LJ5-S  ^  R  u  \<  V  r  \l  H 

»  /if  )fi  fttf  y~if.  Sr'y 

r*f>^  -€.  .//*'  y^'‘ 


SM^fr  /»/•/<» 

7~«  /^yz^4&-. 

ZP/Z/CC  ^  ZS/A 


;•»«  svrrrw® 


FOLD 


“ra'C/ 


CE  jS'*'  P  -  i««-»?«0  *  WMfN  WIitTINC  t*i*“ 

'  r  c  C' 


*  ?«!,•’  •m*  -*P'  -  SFNC  WWTTE  .*;C  »lUOW- ‘fjT 


G-89 


U 


F 


/^/i  5  fi.  S’ 


G-90 


j 


G-91 


7-  o 


G-92 


G-93 


SENDER:  KEEP  PWr  2  (YELLOWO,  .  M|EM0  ,  RESPONDENT:  RETURN  RMTT  3  (PINK) 

c  O  c  c  c  o  o  o  c  c  c  c  o  o  c  c  c 


T>«S  hCIwlO  FTTS  SANOARO  NO.  9  AND  NO  10  WffOGW  ENVELOPES 


Selected  Blast  Reports 


PROJECT 


SHOT  NO.. 


CONTRACT  NO. 

iAcut  V/  oiTi 

contractor 

station  ano  range  ) 

a/^  ^ 

ttOKX  PEATURE 

/V*. «. 

ROCX  T'-PE 

total  POWCER  LBS- 

POWDER  PACTOR 

LOAOINO  START 

LOADING  PINISH  | 

2  - 

TiMf  AND  date  PIREO 

p£c  tv//f 

signature  y 

KINO  AND  weather 


iTEMMINC 


POWDER  TYPE 


^5 


SHOW:  PLjiuS  AHO  SECTIOU  VIEWS;  STATIOHING  AND  DIMENSIONS; 
PATTERN,  DEUVS,  HOLE  ANGLES,  TYPICAL  CHARGE,  STEMMING,  SUB¬ 
DRILL  REPORT  INDIVIDUAL  HOLE  LOADINGS  ON  BACK,  IF  REQUIRED. 


_ --L- j  -i - 1— i-  ■  j—  j  — I-  -  | 

__  - 1 - ^ 


r- 

1 

•f— ; 

l.J 

1. 

L 

u 

\ 

1 

m\ 

•T  I 

1  ] 

I 

!  V  1 
1 

1 — 

: 

h  ^ 

HOLES  1 

SIZE 

^  1 

-  J'/-,  j 


MAX.  POUNDS/DELAY 


remarke.  Damage 

PLYROCX.  EVALUATION 

^1/ Z  «. 


BLASTING  REPORT 


G-96 


^L.  L.OPDE. D  mlJ:. 


_  MtC^  fnr  ^  . 

CC  //f  /*-  -  ^  .4-^-^L.  ^  ‘  --> 

^y^-^J<  j»<.  >•>“<?/«. ^>J'e,  ^<s  _'i>/'/"  /^/^cji  ^T'^y’.!, 

CTj/y/^y^  CAy  AS  X'^  S" 


(jo^yJ  _Co^'yy^/^  Cd  A  fi 

^ X /ty^  SA  y~^‘ X  • /?  e^yyX^  £r~<^y^S'  T'A-A^ 
7»*  ^o  a  c-  AScyy  ^  *•  — 


PRCDUfTTlL’N 

OR  OTrER 


/^0/u  yt-<.c,,.  A^yc-AC  j'/^«c;-J’  A")t  A  y^J 

/^A*' 0  Ayff  *- A~ s  /t.^/**vy.  ■r^a  c 

/Sy*^ ^ « r ^ c. ^  ^ as’i./ezv!^/ ^ 


iURDEN 


3=±1JYL 


V’/  /3Cy/C  r 


PROJECT  shot  no._Z£ 


G-99 


PROJECT 


SHOT  NO. 


:  REMARKS,  Damage 

E'.YROCK,  EVALUATION 


_.-J..  -I-.!-. 

--I-M  H-i 

- U  ..-.  -  -,....  -r 


■  Y'^ 


' iF A^A^^ /^y>Vr.Wf  '  ^T 

R1  ASTING  REPORT 


G-lOO 


PROJECT 

CONTRACT  NO. 

-S^-Cc  S'  6 

ROCK  TYPE 

LOAOINC  }TART 

2 

WIND  AND  WEATHER 

water  IN  HOLES 

/^/  6 _ 

STEMMING  ^  / 

/>/>/// 

POWDER  TYPE  I  LBS.  ^  , 


SHOT  NO.. 


contractor 

y^C  C/PcA^/ 

total  powder  lbs. 

/^oo 

LOADING  FINISH 


station  ano  range  work  feature  ^ 


ROCK  IN-PLACE  C.T. 


TIM?  ANO  DATE  FIREO 

U!z9^^o  ->o 


POWDER  FACTOR 

SIGNATURE, 


SHOW:  PLAN  AND  SECTIOtl  VIEWS;  STATIONING  AND  DIMENSIONS; 
PATTER.N,  DEUYS,  HOLE  ANGLES ,  Ti?lCAl  CHARGE,  STEMMING,  SUB¬ 
DRILL  REPORT  INDIVIDUAL  HOLE  LOADINGS  ON  BACK,  IF  REQUIRED. 


HOLES 

1  SIZE 

1 

DEPTH 

1  y. 

1 

/cC 

1 

1 

I 

1 

CAPS' 

j-ENGTJ 

J 

‘1 

EACH 

1 

1 

«4 


A  'rn 

^Sr-T  r '  -r-  1  -  l  ^'/t  /  ' 

^  :  I  1 


_l _ ! _ 2<ui«i*ik . 

I  I 

h 


a  ?l 

I  t  /  ! 


— - '7’^^  ^  .5‘-2r/’J 

T'^iTT'" 

I — —  r - > — rt  “I"  ' 


uM.. 


i.^  .  i/i^  :  i  i  :  I 

i"  :  \-h^\  :-i  n 

i  [.  '.. ; ^  I  .  -J  !  1  1  ■  . 

.  i..  j.  [....  .|..  -  ^  y  j 

roi^jui .  _,  .  -I .. .  j..  ^ <c:t5>A!c'c rc  .^ 

. I  ,L  i  I  T-l-M..J...i--j  i  ,;  .  - 

\  ^/^\{  ^  j  I  ;  I  T  I  I 


<  •  'i  I 


MAX.  POUNDS/DELAY' 

/Sj^h  r 


REMARKS.  Damage 

PLYROCK,  EVALUATION 


\TCV^\  j. ;]  i;;:' 
!  I  i .  i  ;  i_  . 
.!.  !-  ;-  [..  -. 


.  j... 

I  i  I  I 


-,  -  I--  r  f 


BLASTING  REPORT 


G-lOl 


PROJECT 


~  * 


SHOT  NO. 


CONTRACT  NO. 


^^cju  •  f  -c-- 


ROCK  TYPE 


loading  start 
/  /W 


WIND  AND  weather 


water  IN  HOLES 


POWDER  TYPE 


total  powder  lbs. 


loadihc  finish 


station  and  Range 

2  ^  j" 


ROCK  IN-PLaCE  C.Y 


MAX.  FOUNDS/DELAY 

/lo 


remarks,  damage 

FLY  ROCK,  EVALUATION 


BLASTING  REPORT 


PROJECT 


i\-  »->  ti 


CONTRACT  NO. 

I  O/f-coyy'-/ ?-o  <5’5-^ir/ 

contractor 

'  /1^  C-C  A* 'U^J 

total  POwCER  les- 

LOADING  START 

loading  FiNISR 

CJ  /  — 


JTATIOH  AND  RANCE 

C-r/~) 


RCCX  IN-PLaCE  C.Y. 

/Scf 


TIME  ANO  DATE  FIRES 


/2  -.  3o 


SHOT  MO  ^  ^ 


WORX  FEATURE 

^  e  «.  4- 


POWDER  factor  /  '  _ 


signature 


WIND  AND  WEATHER 


water  IN  MOLES 
Ay'/ C 


STE.MM1NC 

/?Ai,/cc  c^rr'/^V 


POWDER  TYPE  .  I  UBS. 

jr/Z£'Jy^^^y  i  ^5" 

■V  /V  //■  I 

z  'y3  I  ^so  ", 

'  I 


SHOW:  PLAN  AND  SECTICU  Vir«S;  STAriONING  AND  DIMENSIONS; 
pattern,  delays,  kcle  angles,  typical  charge,  stemming,  sub 

DRILL  REPORT  INDIVIDUAL  KCLE  LOADINGS  ON  BACK,  I?  REQUIRED. 


HOLES  I  SIZE 

I  3  " 


DEPTH 

/2' 


s  Ungth  each 


r//2y.'.C t  j_  .  . 

/-(-  /f^<^  iCtyJ  A/yy  ^  y ' 


’-iW 


;-sAX.  POUNDS/DELAY 

2.00  PJ>~ 


remarks,  damage 

FLY  ROCK.  EVALUATION 


r . : ..  .  .i  .  ^  - 1  . 

!^V  !  ;  ,  —  yC'At.e.  JyA^y/'  ^  *  y'- 

®^l"ThCMVT['T'"'" 


f.y.y 

l-jJL 

J  CcAj 


-4-!- 


j  .  i.ii  .  :  ; 


BLASTING  REPORT 


G-103 


TYPlCfiL  LOODED  HOLE 


'^Tl 
( 

0>H 


to 


0) 


o 


fc. 

o 


^ i/^/2^  2./^*=  ^■' ^  /^cj  £  <- 

//  /«.  '<>'  -I  «  7'A  ^ 

d  o.^7~/j^  t'J^  CoL(y^^^  gy /^ 

-Z-zZ^T Sg^c  '/-"o"  7-v>  ^  ^  '  <r<^ 


/y^c  e. 


^C  /.  ‘>f- <i ci  Cu>  f 

/^cy  <5>/=  ^  ^  ‘' 

y^j'  ^  ■r<^^  4  U-zy  ^O 

—  /^/2-a D o £^T/^ ^  /^aC  4f  <- 

^/t//t,cJ  o^/z'^  /i  7^  "  y  S^  ^  cy^/tT'*-! 

iP i/yc^ C,  ^  ^  /^  CcyCiyy*^^  Zo ^  CZ /^ 

y9^/L^/=^0  T'^  /?  ^'0  '  Co^^y^rZ. 


P RE SPLIT 


PRODUCT  I  UN 
OR  other 


iURDEN 


^ftCING 


G-104 


I  \  s/  w  I 


statioh  and  Range 


SHOT  NO.r£ 


WORK  FEATURE 


ROCK  TYPE  y 

« <=  d  «= 

total  powder  lbs. 

ROCK  IN-PLACE  C.T. 

€oc)  <9^. 

0~  ^8  dC/c.^ 

loading  start 

/  Aoo 

LOADING  FINISH 

J",  ac>A/^ 

TIME  AND  DATE  FIRED 

3^>3a 

signature 

WIND  AND  WEATHER 


WATER  IN  MOLES 

^  yd. 


STEAWINC 


POWDER  TYPE 

I'/yg" 

^  '"ys  ^ 

r^ej’yd'A  A" 


SHOW:  PLAN  AND  ScCTIOU  VIEWS;  STATIONING  AND  DIMENSIONS; 
PATTERN,  DEUYS,  HOLE  ANGLES,  TYPICAL  CHARGE,  STEMMING,  SUB 
DRILL  REPORT  INDIVIDUAL  HOLE  LOADINGS  ON  BACK,  IF  REQUIRED. 


'  a\n  ‘'S 


holes  1  SHE  I  DEPTH  — 

Z^'  I  ]  /-T'  __ 
^0  I  zA."'  !  --J'  '  -r 


O'  ]  *-/  -z./  I  ■- 

CAPS'  |-ENGTHj  EACH 

A-e  I  ^ "  1 2,^ 

A fA/A  Aa'-£j( 
cu^rZ’  'z^^ys''' 

.C-  (_  y- 

-5~  ic  o 


I'LAX.  POUNDS/DELAy 
- 

remarks,  damage 

FLY  ROCK,  EVALUATION 


rl-r 

,J' 


^\\\  i 

..J.j 


>4  1/:^ 


co  ^rA/9l 


III' 

■ —  '  — !  i  — T“ '  'I' — - 1 —  f  .  --  -.  4* '■  "I  '"  '*\  ~~7 

.  \jr/2.^j-y^y 

.(ft  d<F4^^U.i  . 


WJ^4- 


j  I 


- 1  ■  ' 
I  I 


t  -  I  -  ■  I  * 


1  i  i  M 

'i iHi-rr  t"  r  r  rt 

BLASTING  REPORT 


G-105 


PROJEC 


_  o 


ICN  an  b  RaNCc 


LCAClhC  STaAT 

/t/n 

WIND  AN 5  WEATHS; 

r*. 

WATc??  IN  hCUES 

/VU 

stemming 

C  * 

.-  A',.  rCwC£n  *•:. 

:  ‘/O?.  — 


LCaZ»HZ  rlHlih 

jV'Jo 


SHCT  MO 


VCn.^  tSaTJ?? 


PQ'nZlR  .=  aCT 

i0^  . 


PCWDSR  TYP£  I  LS5, 

(r  ‘  I  t3t,r  G 

/^/  6*  ~  , . 

ZJ'l 


S  AN'O  SECTICU  Vir«S;  STAriCNING  AND  DIMENSIONS 
ELAYS,  HOLE  ANCLES,  -'PIOAl  CHARGE,  S 
DRILL  RE'ORD  INDIVIDl'AL  HCLE  LOADINGS  CN  SACK,  I 
^(/c*  .'Airti'-  ^r'  7Hc 

Tji€  jik  f !<:  •*/<•- 

-  ^<=V»- jO?L/ ^  * -^--S  --  - - -  ■- 


.-■•V-'ra 


O.'/?;  i  —  !  ^ 


■He\.(i  /SntK-.Co  ' '•  rfL.V/'.  .  •»>fcs'<;  .-J M 


‘  '  .  .'  *  I  i 

j  ■  -r  y-i  ^M.z  9r  '  .•■'7c...l.c'-;  i  ^  -*. 


V'  iLjv/ T/Vf- 


C  • 


;  I 

j  ;-iRx.  ?cu:;-s/o£lay:“ 

I  g  ^0,/:  ^  ^^I.t  ccz  I 

"c'iA.^XS,  ^AmACc  I 

fLYfiCCX,  EVaLUATICN  j 


'c^'T^  0-^OcJ 


I  •  ■  • 

;  ^  ■  i  I  ! 

f  zo  ^ 


/  T  9 


•  r  !  **  ?•  r 


-4^-^ 

To  / 


BLASTING  REPORT 

G-106 


PROJECT 


CONTRACT  NO. 


UOAOINC  START. 


SHOT  NO. 


6 


LOAOINC  FINISH 


STATION  AND  RANGE 

1 

WORX  FEATURE 

ROCK  IN-,' -ACE  C.Y. 

/Z2,  7 

POWDER  FACTOR 

7^^  cp'fy 

TUAE  AND  DATE  »REO 
/*r/f^'Xu/9>o 
3'*9j-yayt^ 

SIGNATURE 

WIND  AND  WITHER  SHOW:  PULS  A!0  SECTIOU  VirWS;  STATIONIUG  AND  DIKENSIONS; 

C/9^'^ / PATTZHS,  DZUYS.  KCLZ  ANGLZS,  TYPICAL  CHASGZ,  STEMMING,  SUB 
water  in  holes  ^  U.'IILL  REPORT  I.SOIVIDUAL  HOLE  LOADINGS  ON  BACK,  I?  REQUIRED. 

_ 

STEVIAIINC  ■  / 

<r:yrr'^y 


POWDER  TYPE  I  1-8S. 


=>C  K-Tf 

-I"  7^  3^' 


;22JV^. 


SiOE  I  DEPTH 
->  I  7 


MAX.  POUNDS/DELAY 


remarxs.  Damage 

PLYROCX,  EVAL'JATICN 


PROJECT 

CONTRACT  NO. 

D/Ku^  c/?^<rOo^ 

UOAOINO  START. 

WIND  AND  WEATHER  ^ 

WATER  IN  HOLES 
STEMMING  _.  . 

^n./CC 

POWDER  TYPE  I  LBS. 


X  AS  r' 


CONTRACTOR 

total  POWDER  LBS. 


LOADING  FINISH 

^ / S' 


STATION  and  Range  work  fea 

sr-y-<^<)  ^  ^ 

SyJ)  ^  S  5>A// 

ROCK  IN-PLACE  C.Y.  POWDER  FA 


SHOT  NO., 

WORK  FEATURE 


POWDER  FACTOR 


SHOW:  PLAN  AND  SECTION  VIEWS;  STATIONING  AND  DIMENSIONS; 
PATTERN,  DELAYS,  HOLE  ANGLES,  TYPICAL  CHARGE,  STEMMING,  SUB¬ 
DRILL  REPORT  INniviDUAL  HOLE  LOADINGS  ON  BACK,  IF  REQUIRED. 

. S".  ....  -  - - - 


—LI 

I 

I 


z44' 


PROJECT 


AniLU^IMi. 


vmo  AND  KlATHtR 


VATCR  IN  HOLES 


STEMMINC 


POWDER  TTPE  I  lbs. 

UH'O^L  I 

rA:.:Zxe" 


SHOT  HO.  ■ 
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CUCHILLO  DAM  PROJECT 
BLAST  #C37-8 
11  DECEMBER  1990 

BLAST  SEISMOGRAPH  MOAITCR  REPORT 


1.  HIGH  LEVEL  OUTLET  WORKS  8  FEET  FROM  BLAST. 


PVS  -  PEAK  VECTOR  SUM  (VIBRATION)  =  1.72  in/ 9^c 

ENERGY  RATIO  -  VERTIC.AL  =  0.0107 
E.NERGY  R-A.TIO  -  TR.aiNSVERSE  =  0.0018 
ENERGY  RATIO  -  R.\DI.\L  =  0.0030 


LOW  LEVEL  OUTLET  WORKS  160  FEET  FROM  BLAST. 


PVS  -  PEAK  VECTOR  SUM  (VIBR.\TION)  =  0.08  in/sec 


ENERGY  RATIO 
ENERGY  R.^TIO 
ENERGY  R.\TIO 


-  VERTIC.M. 

-  TR.\NS VERSE 

-  R.2lDI.\L 


=  0.000000003 
=  0.00000244 
=  0.00000216 
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CUCHILLO  DAM  PROJECT 
BLAST  #C37-16 
3  JANUARY  1991 

BLAST  SEISMOGRAPH  MONITOR  REPORT 


1.  HIGH  LEVEL  OUTLET  WORKS  32  FEET  FROM  BLAST. 


PVS  -  PEAK  VECTOR  SUM  (VIBRATION)  =0.58  in/sec. 


ENERGY  RATIO 
ENERGY  RATIO 
ENERGY  RATIO 


VERTICAL 

TRANSVERSE 

RADIAL 


0.00027 

0.00156 

0.00763 
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CUCHILLO  DAM  PROJECT 
BLAST  #C37-20 
11  JANUARY  1991 

BLAST  SEISMOGRAPH  MONITOR  REPORT 


HIGH  LEVEL  OUTLET  WORKS  32  FEET  FROM  BLAST. 


PVS  -  PEAK  VECTOR  SUM  (VIBRATION)  =0.49  in/sec. 

ENERGY  RATIO  -  VERTICAL  =  0.00038 
ENERGY  RATIO  -  TRANSVERSE  =  0.00044 
ENERGY  RATIO  -  RADIAL  =  0.00081 
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flUEREtGE  DEPTH  OF  HOLE 
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CUCHILLO  DAM  PROJECT 
BLAST  #C37-21 
12  JANUARY  1991 

BLAST  SEISMOGRAPH  MONITOR  REPORT 


1.  HIGH  LEVEL  OUTLET  WORKS  32  FEET  FROM  BLAST. 


TRIGGER  LEVEL  WAS  NOT  EXCEEDED  DURING  MONITORING  INTERVAL. 


rif.ifiHb  jNsrRi/ni'NTS  /Nf. 
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CUCHILLO  DAM  PROJECT 
BLAST  #C37-22 
14  JANUARY  1991 

BLAST  SEISMOGRAPH  MONITOR  REPORT 


1.  HIGH  LEVEL  OUTLET  WORKS  120  FEET  FROM  BLAST. 


PVS  -  PEAK  VECTOR  SUM  (VIBRATION)  =0.09  in/sec. 


ENERGY  RATIO  VERTICAL 
ENERGY  RATIO  -  TRANSVERSE 
ENERGY  RATIO  -  RADIAL 


0.00424 

0.00059 

0.00092 
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MODE:  Single  Euent 
SOURCE  :  Geoi  hone 
GEO  TRIGGER  l-E'  EI-  : 


NIIUHtH'  I 'I-  HU' 


r 


6-166 


mami  notici 


TfflS  DOCUMENT  IS  BEST 
QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  DTTC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


